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APPENDIX F 


COMPUTER MODELS FOR LCC 


1.0 INTRODUCTION 
Paw Background 


The Cost Effectiveness Program Plan (CEPP) for Joint Tactical 
Communications provides quidance and instructions to the Services and 
Agencies for conducting cost effectiveness studies, economic analyses, ; ; 
trade-offs, and other program management and planning studies associated 
with TRI-TAC architectural and equipment acquisitions. There are currently 
nineteen TRI-TAC equipment programs assigned, respectively, for development 
and procurement to the Army, Air Force, Navy, Marine Corps and National 
Security Agency. Vol III, Life Cycle Costing of the CEPP, provides a cost 
element work breakdown structure and methodology for estimating and analyz- 
4 ing elements of Life Cycle Costs (LCC) on a common and consistent Joint 

Service and Agency basis for these programs. 


Several Appendices have been added to Vol III. Appendices A 

F thru C, which were included in Vol III, present cost element definitions 
and operating and support cost estimating relationships (CER's). Append- 
ices D and E, which have been published separately, present more details 
on Military Personnel costs and specialized alternative CER's for Trans- 
portation costs. 


The CER's presented in Vol III and the Appendices thru E, have 
been structured into automated computerized models to assist the Services/ 
Agencies in performing rapid and consistent computation of LCC. These f 
models and their computer programs should be used in total or in part to 
estimate TRI-TAC equipment programs and systems costs. 


Eve Purpose : 


The purpose of this Appendix F is to describe and document 
these computer models and to present sample life cycle cost calculations 
using the models. The automated models primarily concentrate on O&S costs; : 
however, complete life cycle costs are computed by using as inputs point i 
estimates for R&D, Production and equipment unit production costs. 


This Appendix has been revised to update and correct some of 
the factors and CER's contained in the TRI-TAC LCC Model programs presented 
in earlier issues of Appendix F. More importantly, some new features in the 
FORTRAN version have been added which assist in formatting the estimates in 
a manner suitable for CAIG/DSARC presentations. 


¥ Joint Tactical Communications Office, Cost Effectiveness Proqram Plan, 
Vol III, Life Cycle Costing, TTO-ORT-032-78C-V3, April 1978. 


Bel 


In addition, this revision includes a revised FORTRAN IV 
rogram User's Guide (Annex I to this Appendix). The revised FORTRAN IV 
rogram incorporates the Appendix D, Military Personnel and Training 
Sts aS part or it sting methodology and uses the TRI-TAC Life 


cle Cost Element Structures from Vol III for formatting it's output 


The computer models, in various programmed versions, have 
been used on several specific planning and trade-off problems for the 
TRI-TAC Programs. These models are generally applicable to any communi- 
cations equipment trade-off study or design optimization. In fact, they 
have found application by some Services for equipment programs outside 

f TRI<-TAC. 


t ould noted that several cost factors are stored in the 
er programs. wever, these and any other inputs can be easily 


ianged when doing trade-off or sensitivity analyses. 


Appendix 18S divided into three sections. Section 1 
rov ide tl bast purpose and organization of the document. - 

Section 2 presents the basic TRI-TAC LCC Model (LCCM) with 
the program as written for a Hewlett-Packard, HP-9821A. 


Section 3 provides an expanded version of the LCCM program 
written for the Hewlett-Packard, HP-9821A. This version allows for 
rcceptance of multiple input data at the Line Replaceable Unit (LRU) level 
tor most of the CER's. New CER's are included for calculating Software 
upport Costs, Modification Costs, Replacement of Common Support Equip- 


ent Costs, and Technical Data Support Costs. 


the "TRI-TAC Life Cycle Cost Model, Program User's 
tide." Annex I gives the instructions for operating the LCCM using a 
azeltine 2000 as a remote terminal in the B5500 Time Sharing System. 
Although this version of the TRI-TAC LCCM has been written for use with 
the Burroughs Time Sharing System, with only slight modification the 
program can be run on any stem utilizing a FORTRAN IV Compiler. 


ibid, Appendix D, Military Personnel and Training Costs, TTO-ORT-032- 


POA=V=APD, October 1976. 
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2.0 THE BASIC TRI-TAC_LCCM 
2.1 Cost and Data Elements 


Life Cycle Costs, as used for planning and analysis of TRI-TAC 
equipment programs, comprises Research and Development (RSD) + Production 
Costs, and Operating and Support Costs. These broad categories and sub- 
elements are listed and defined in Vol TIT. CER's and input data require- 
ments are also provided in Vol ITI, especially for many of the elements in 
the Operating and Support Costs Category. 


The major categories and sub-elements have been detailed to 
the extent necessary to provide cost analysts and decision makers oppo: 


tunities to gain insight into significant relationships Most important ot 


these are relationships of equipment and system designs and the consequence: 


or impacts on recurring and non-recurring cost elements of alternative 
choices or plans concerning these desians. Sensitivity analyses for 
ranges of possible alternative changes can now be explored more expedi- 
tiously. 


Tables 1 to 3 provide Listings of all of the cost elements 
from a total Life Cycle Cost Model point of view. These lists include the 


register location of that element for the Hewlett-Packard calculator. The 
same “R" coding is used in the equations, sample calculations and program 
listings that follow. Table 1 presents data constant 


data inputs, and Table 3 presents cost data outputs. 


Si Table 2 presents 


Cost analysts should note that cost elements associated with 
R&D and Production, including the basic Unit Procurement estimate, are 
throughputs. Detailed CER's using engineering parameters for these types 
of elements will be included as soon as Services/Agencies and thei: 
Program Offices of TRI-TAC equipment can assist in their preparation and 
release. Attention has been focused on OSS elements because of interest 
in the cost implications of alternative deployment and ILS schemes ¢ 
total networks of equipment. 


or 


“YT Also called RDTSE. 


Fuss 
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TANTS “ASSUMPTION 


SIC TRI-TAC LCCM 


Operating Hrs (2920 hrs/yr) 

Depot Overhaul Rate (.20) 

Transportation Cost Factor ($.50/1b) 
Support Equipment Maintenance Factor (.10) 
Repair Material Cost Factor (.05) 

Years of Operation (10) 

Holding Inventory Factor (.03) 

Power Cost (0.04 $/kwh) 


Transportation Cost Factor (.05) 
to Int. Level) (25 mi) 
to Depot Level) (3000 mi) 
vortation Factor A. (.001 $/1lb/mi) 
ortation Factor B. (.0001 $/l»b/mi) 


wakes . ‘ne ; 
gq Investment Cost Factor (.40) 


per year (165¢ hrs) 


Registers A, B, C, X, Y, and Z are used in the 
computer and in this Appendix for intermediate 
calculations where required. 


.. = 
- 
j 
rABLI 
POR ‘THE CCM 
, 
RO. Equipment Quantity (#) 
R1O. No. Operators/equipment (#) 
REE. perator Cost (5/hr) 
Rl2. No. of new FSN (#) 
R13. Equipment Weight (lbs) 
' R1lé. Avg Replacement Assembly (1 t 
RLS. MTTR (Org Level) (hrs) 
R16. MTBF (hrs) } 
Ri7?. LRU MTTR (Int or Depot Level) (hrs) 
R18. Unit Production Cost Est $) 
R19. Quantity Used for UPC Est (#) 
R20. Learning Curve Slope ( 
R21. Power Rating (kw) € 
R22. Preventative Maintenance (hr/yr) 
‘ R24. Material No. 1 Consumption Rate (units/yr/equip) 7 
R25. Material No. 1 Cost ($/unit) 
R26. Org Level Maintenance Personnel Cost ($/hr) 
R27. Discard Rate (decimal) 
R28. Int Level Maintenance Personnel Cost ($3/hr) 
R50. Operational Facilities ($) 
SL. Equipment leaseholds (S$) 
R52. Other Operating Costs ($) 
R53. Maintenance Facilities (5) j 
R54. Contractor Services (5) 
R55. Supply Facilities ($) 
R56. ther Logistic Support Costs ($) 
Sis No. Depot Overhaul Personnel (#) 


ROL. WT of Avg LRU (libs) 

R62. WT of Repair Parts (lbs) 

Ri. P2 (% of all failed LRU‘s to be repaired/discarded 
at Int level) (expressed as a decimal) 


R72. P3 (% of all failed LRU's to be repaired/discarded . 
at Depot level) (expressed as a decimal) we 

R75. Depot Personnel ($/hr) ; ; 

R77. Equipment Code ‘ 

R78. Iteration Number (for subsequent runs) : 

i 
. R200. R&D Estimate 

R312. Peculiar Support Equipment Costs ($) 

R321. Other Non-recurring Production Costs ($) 

R331. Common Support Equipment Costs (S$) 


R343 Ither Recurring Production Costs (S$) 


UTP 
TRI-TAC LCCM 


Inventory Management Cost (S) 
Operations \& Logistic Support Total 
Operations Cost (3 kK) 
Logistic Support Cost (S$ K) 
Energy Consumption Cost (S$) 
Material Consumption Cost Total (S$) 
rotal Maintenance Personnel Cost (5) 
Org Maintenance Personnel Cost (5S) 
Int Maintenance Personnel (LRU Repair) 
Depot Maintenar Pers ‘] (Depot Overhaul) 
Support Equi} Maintenance Cost (5) 
Spare Parts & Répair Material (3) 
erator Personnel Costs (5) 
Supply Personnel Cost ($) 
} listration Cost 
st ( ) 
= ey 
‘ost Calculated ($) 
ntory Holding Cost (9) 
failed LRU"s discarded at Org. Level) 
xpressed as a decimal) 
( failed LRU's discarded at Int. Level) 
(expressed as a decimal) 
(% failed LRU's repaired at TInt. Level) 
(expressed s a decimal) 


R300. Total -oduction Cost (S$ kK) 
R301. Production Non-recurring (S$ K) 


Inventory Management (S$) 
Production Recurring (S$ K) 


2.2 LCC MODEL EQUATIONS 
7 ey Pe General 


This section presents all of the equations used in the program 
Each equation is shown as it was programmed using the coding format shown 
in Tables 1 through 3. An explanation and/or paraqraph number trom 
Volume III, Appendix A, is referenced for each equation so that analysts 
can obtain additienal background information on the derivation of these 


equations. 


avawe Energy Consumption Cost (para 311) 
R33 Ro] x Ry x Ra x Ro 
Roase Matertal Consumption (para 312) 
R34 = R24 x R25 
2.2.8 Operator Personnel (para 313 Alternate) 
Ral RIL x RIO x RO x RI 
FP tee Maintenance Personnel Cost (para 321.1) 
R35 = R36 + R37 + R38 
1 
where, 4 RL x RLS 
R36 R22 + nie /ix R26 * RO it) 
and Rl x RO x 
R37 = Rlo x l = R27 “4 RES % 3 nara 321.12) 
and 
R38 = R57 x R75 x ROO (para 321.13) 
2s2e6 Support Equipment Maintenance (para tol. 3) 
R39 Rd x (esi + riot) 
2.2.7 Supply Personnel (para 322.1) 


R42 = 0.03 (R36 ) ni?) 
Wt there are no scheduled Preventive Maintenance (ROO) then RIG, Moan 
Time-Between-Failures (MTBF) can be interpreted as Mean=Time=Ret ween 
Maintenance (MTRM). 
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Replenishment Spares and Repair Material 
(para 322.21 Alternate) 


RL_x RO x Rid x R27 |, | RL x RO x (1-R27) x RIA x RS 


240 = : oo ae 
ie R16 R16 
2.9 Inventory Administration Cost (para 322.3) 
4 
R40 
R49 = JO Rly x ¥y + | R7 x [1S x RO x RAD ~ “DX 
i=] 
Yj * Annual Recurring Cost 
: seme : ith 
R12; = No of New FSN items in the i category 


The first term of the above equation is the Inventory Manage~ 


ment Cost calcuation (R23) and the second term is the Holding Inventory 


st calculation (R68). The portion in the parenthesis of the second term 
‘lculates the average annual value-of the spares in storage. (Introduction 


ts are accounted for in para 212.18.) 


10 Transportation Cost (para 322.5 and Appendix EF) 


The analyst has a choice of (a) para 322.5 cost formula or 


formula shown in Appendix fF. 
Note: Alternate cost equation (para 3242.5) was not 
programmed. 
(a) R44 Rages (para 322.5) 


(b) Raa RO x RO] x RI M: ! (R70 + 2R71 + 2R72) x R63 x ROS 
RIG ’ 


R62 x R74 ree meiil 
+ REA x ROG X | R7O + RTL BEALS F Ria + 2R72]; 


“hl Production Recurring (para 220) 
R336 = R49 x RO + R343 
Pi sine Production Non-Recurring (para 210) 
R3I0L = R67 x R336 + R334 + R33] + R312 + R320 


F=8 


2eank4 


Usee also, "The Experience Curve Tables," U. S. Army Missile Command, 
Redstone Arsenal, Alabama, September L962. 


Unit Production Cost (Volume ITI, para 5. 3) y 


— log R20/100 


log 


X} = | 
(RLO + 


RIS 
(e- yee: 
(x1) 
xX, = |—— 
(RO + 
R49 = C (Xo 


RAD 


R&D is a point estimate made by the analyst 


| 
+ 


R19 


0.5) 


Learning curve slope expressed as 
exponent to learning curve equation 


(1+B) 
148 =n “I/B = Unit number that 
= (1-0.5) . costs RIS 


ls 


t Unit Cost 


SS +B) 


O75) 


l4+B 


Summation Formulas 


Operations 


Logistic 
Support 


Operations & 
Logistics 
Support 


Production 


LCC 


R31] 


R32 


R30 


R300 


R48 


ii 


a 


meat Ti L/B Unit number that 
- (0.5) 


costs R49 


Average unit cost for total buy 


(R33 + R34 + RAL + RSO + RST + R52) RO 


(R35 + R39 R40 + R42 + RAD + RADA 4 
R53 + R54 + RSS + RSG) RG 


= 


R31L + R32 


R301 + R336 + RIA? 


R200 + R300 + R30 
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Proqram Operation 


This section presents a detailed listing of the steps required 
run the program on a@ HP-9821A Calculator (See Figure F-2.1). It should 
noted that after the initial baseline run is made, the operator can 

asily change any of the input data and rerun the program. ‘These additional 
runs, using whatever new inputs are required to reflect different equipment 
iesigqn features or operational assumptions, could assist in performing 
useful trade-off analysis or sensitivity analysis. 


FIGURE F-2,1 


DISPLAY INSTRUCTIONS 


Press ERASE 
LDP (CX) 
EXECUTE 


Press END 
RUN PROGRAM 


Machine automatically loads programmed 
cost factors in appropriate Registers. 


EQU QUAN, NO. OPRS, OPR COST, Enter values for RO thru R28 (Excluding 
EQU WT, AVG LRU COST, ORG R12 and R23) and R75, R57, R7?, and 
MTTR, BOQU MTBF, INT MPTR, R78, 

BASE UPC, UPC QUAN, SLOPE, See Table 2. 

EOQU PWR, PM HR, MATL RATE, 

MATL COST, ORG PERS COST, Press RUN PROGRAM for each value 

INT PERS COST, DISCARD RATE, entered. 

DEPOT PERS COST, NO DEPOT 

PERS, EQU CODE, ITERATION NO. 


OTHER ESTIMATES The machine is at a stop. 
Enter desired point estimates in the 
categories printed on the tape using 
the following procedure: 


Enter Estimate into desired Register 
number followed by an EXECUTE 
command, tor example: 


120,000 * R32) 120,000 * R( } 32) 
120,000.00 EXECUTE 


Repeat this procedure for each point 
estimate. When all desired values 
have been entered, press RUN PROGRAM 


to proceed. 


NOTE: If no point estimate is entered 
in a given reqister, the program 
assumes a zero for its value. 


rep 


FIGURE F-2.] 


OPERATOR PROCEDURES 


(Cont'd) 


DISPLAY INSTRUCTIONS 


PSN O-5K 


Enter the number of new FSN's in this 


FSN 5SK-5OK dollar range then, 
FSN 5OK-500K Press RUN PROGRAM 
FSN>SOOK 


TRANS EQU 1 OR 2? 


LRU WT, 


Pl; 


STOP 


P3 


Repeat this procedure for each range 
of values 


Enter Equation No. Desired, Then, 
Press RUN PROGRAM 


Equation 1 calculates Transportation 
costs as shown in para 2.2.10(A). 
Program then jumps to Line 35 and 
continues to execute all the remaining 
lines of the program. 

Bquation 2 calculates Transportation 
eosts using Transportation mode] 
equation shown in Appendix E to 
Volume IITl of the Cost-Effectiveness 
Program Plan. Program qoes to Line 31. 


PART WY, If Equation 2 (Step 6 above) is used, 
enter values as required. 
Press RUN PROGRAM for each value 
entered. 


Yhe machine has calculated and printed 
all LCC values and is at a stop. The 
operator can take one of these actions: 


a. If no additional runs are desired, 
press V 

REWIND 

EXECUTE 
The tape cassette can then be with- 
drawn from the machine. 


F-12 
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{ 
; FIGURE FP-2.1 
OPERATOR PROCEDURES 
(Cont 'd) 
STEP DISPLAY INSTRUCTIONS 
J 
R. b. Perform trade-off or sensitivity 
Cont'd analysis by entering new values in any 

register by the following procedure: 

4 XxX > RX value xx > Register RK (x) 

XX .00 EXECUTE 
a This may be repeated as many times as 

desired. To continue the program, 

q enter the next iteration number into 

= R78 and press RUN PROGRAM. 
The machine will go to Program Line 14 
and execute the program. 
ec. If a duplicate tape is desired, 
Press RUN PROGRAM, 
The machine will go to Program Line 14 
and execute the program 

\ 


Saar iat ee ee = naa rer tee 


i RK RAM LI LING 
i “tion presents the basic Hewlett-Packard computer pro- 
um for the TRI-TAC Life Cycle Cost Program (see Figure Pe22) « Lines 


th 


he appropriate registers, 


{ 1 enter preprogrammed cost factors tnto 
2 through 8 are enter instructions which allow the operator to enter 
statements which iden- 


Lines 9 through 13 are print 

er" data may be 
The equa- 
All 


25 


nes 
lata into the machine. 
tify for the operator, the particular reqister where "oth 
entered. Lines 14 through 16 are the learning curve equations. 
tions for the life cycle costs are contained in Lines 17 through 44. 
computer operations are automatic except for entering FSN data (Lines 
30 to 34). When entering FSN 


ita, the machine will automatically qo to subroutine "A" in Line 52 and 
‘ 


30 allows the operator to choose one of two equations 


to 28) and the transportation equation (Lines 


28 


mm return. Line 
1lculate transportation costs. 


rransportation is calculated using a transporta- 
i sensitive to 


) 


weight. Equation 2, 1s 
concept. It is fully discussed in 


te 
) 


' 
fe) 


wht, distance and logis port 


\ppoendix E to Volume III, Life Cycle Costing. 


printout the contents 
instruction. During this stop 


trade-off or sensitivity 
\4. 
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PROGRAM LISTING FOR LCC MODEL 
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aed Sample LCC Estimate 


Py alk General 


The computer model has been used to estimate the Life Cycle 

Cost of several communications equipment items. This section presents one 

of these estimates made for the Tactical Digital Facsimile equipment which 

is one of the 14% TRI-TAC equipment programs and is assigned to the Navy. 

This sample is included not only to aid in the understanding of the opera- 

tion of the computer program but to show the data inputs required and an 

example of the various outputs that are obtained. A copy of the actual 

computer print-out tape is shown in Figure F-2.3. 

2-5-4 RSHUMpELONE 
The following cost factors and assumptions are made for the 

Tactical Digital Facsimile equipment. It should be noted that the majority 

of these assumptions/factors can be used for most tactical communications . 

equipment and, therefore, they have been programed -into the computer model. 


a. Operating hours per year is 2920 hrs/yr (R1) 

b. Depot Overhaul Rate if 20% (R2) es 

€, Transportation Factor is $.50/1b (R3) 

d. Support Equipment Maintenance Factor is 10% (R4) 

e. Repair Material Cost Factor is 5% (R5) 2 
f. Years of Operation are 10 (R6) 

q. Holding Inventory Factor is 3% (R7) 

h. Power Cost is $0.04 per kwh (R8) : 


i. Transportation Cost Factor is 5% (R60) ; 


}. Distance from Organization to Intermediate ; 
Maintenance Level is 25 mi (R63) 


~ ' 

+ ’ 

k. Distance from Intermediate to Depot Maintenance i 
Level is 3,000 mi (R64) 


l. Transportation Factors of $.001/lb/mi for short 
distances (R65) and $0.0001 S$/lb/mi for long 
distances (Rf6) 


m. Non-recurring Investment Factor is 40% (R67) 


n. Available Manhours per Year is 1656 hrs (R90) 


en a 


ut Data 


nou 


following are the input data used for the Facsimile 


quipment example: 


a. 


n. 


oO. 


p- 


Equipment quantity to be procured in 1000 units (R9). 


Number of operators/equipment is 1/32 (Ri0) 
(one man, 15 min/day) (this included for illustration 
purposes only). 


‘ast of operator is $9.00 per hour (R11). 


Facsimile equipment weight is 80 lbs (R13). 
Average assembly or replacement module cost for this 
equipment is $300 (R14). 


Mean Time to Repair (MTTR) this equipment at Organizational 
Level is 15 min (.25 hr) (R15). 


Mean Time Between Failures (MTBF) is 2,500 hrs (R16). 


Mean Time To Repair (MTTR) the average replacement 


module is one hour (R17). 


The unit production cost is estimated at $9,500 per 
unit (R18) for the first 500 units (R19). 


.85 learning curve slope (R20) is considered applicable 
for this equipment. 


Equipment has a power rating of 400 watts (.4 kw) (R21). 


Preventive maintenance time required for this equipment 


°) 


is 20 hrs/yr (R22). 


It is estimated that each equipment will use an average 
of 10,000 (R24) sheets of paper per year at $0.05 (R25) 

’ 
per sheet. 


The average cost for maintenance personnel is $8.50 per 
hour (R26) at Orgnization Level and $9.00 per hour (R28) 
at Intermediate Level. 


It is assumed that 15% (R27) of the failed parts/modules 
will be discarded/scraped. 


Depot personnel cost is $16.00 per hr (R75, number of 
Depot personnel is 3 (R57). 
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}. For bookkeeping purposes, the equipment 1s given a code 


, otc) 
»Y i : 
@ri \& } 


vamber 4.01 (R77) and an iteration 


r. The Research and Development Costs for this equipment 


are assumed to be $4 million (R200). 


s. Peculiar Support Equipment $20,000 (R312), Common 
Support Equipment $20,000 (R331). 


t. Other Non-recurring Production Costs (R320) are 
estimated at $120,000. 


u. Facsimile equipment will require the supply system to 


introduce 50 new FSN's values less than $5, O and 3 ( 
FSN's valued between $5,000 and $50, O, lotal number 
of new FSN's is 53 (R12). 
v. The average weight of packaged LRU's (line replaceabl¢ 
units) and repair parts is estimated to be 8 lbs (Rbt1) 
and 2 lbs (R62) respectively. 
w. P2 (R71) and P3 (R72) are estimated to be 0.05 and .93 
respect ive ly. 
Re DS Cost Element Outputs 
A detailed breakdown of costs are available to the analyst as 
‘ 
a result of intermediate level cost computations in the life cycle cost 
program. The specific results for the Tactical Diqital Facsimile example 
are as follows: = H 
a. Unit Production Cost (R49) is $8,089. 
b. Energy Consumption Cost (R33) is $46,720 per year. 
>. Material Consumption Cost (R34) is $500,000 per year. ‘ 
r 
ad. perating Personnel Cost (R41( is $821,250 per year. 
me 
@. Maintenance Personnel Cost (R35) is $260,905 per year ~ 
H 
lL. At Organization Level (R36), $172,482 i 
‘ 
‘ 2. At Intermediate Level (LRU Repair) (R37), $8,935. 


3. At Depot Level (Depot overhaul) (R38), $79,488 


f. Support Equipment Maintenance Cost (R39) is $4,000 
per year. 


q. Supply Personnel Cost (R42) is $5,433 per year. 


and Repair Materia mit (R4 ig S67,a 


hs tnventory Management Cost (R23) Ls % 
Inventory Holding Cost (ROS) is $35,388 per year. 


k. Inventory Administrative Cost (R43) is $48,165 per 


Year. 
lL. Transportation Cost (R44) is $5,792 per year. 
m. Production Non=-recurring Costs (R301) are $3,412K 
hn. Production Recurring Costs (R336) are $8.089K. 


erations Costs (R31) are 9$13,G680K. 


p. Logistics Costs (R32) are $3,918K. 


TFotal Cost Outputs 


total Lite Cyele Cest fiqures computed by the corpoter 


fotal Life Cyele Cost (R48), $33.098M. 


a. Research and Development Cost (R200), 


4.000 millien. 


b. Production Cost (R300), $11.5 million. 


Cc. Operations and Loqistics Costs (R30), 


mittbton. 


$17.59 ? 


FIGURE F-2.3 


COMPUTER OUTPUT TAPE 
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OUTPUT TAP! 


(Cont '¢4) 


EXPANDED TRI~TAC LCCM 
the expanded TRI-'TAC LCCM was also written tor a Hewlett- 
Packard HP-98-21A, programmable calculator, which has approximately 935 
registers of storage capacity, a cassette tape unit capable of manipulating 
both programs and data, a Mathematics Read-Only-Memory (ROM) and a User 
Definable Function (UDF) ROM, The UDF allows programming of the sub- 
routine in unassiqned variables. 


This version of the TRI-TAC LCCM takes the basic TRI-'TAC LCCM 
of Section 2 and expands its capabilities. This was accomplished by re- 
structuring the basic LCCM into an executive program which calls forth, in 
a sequencial manner, the various CER's which have been programmed as sub- 


routines. This method allows an increased flexibility in that the CER's are 


now structured to allow the user of the model to input more extensive data 
(i.e., the CER for spares will now have the capability to accept data on 
individual LRU's and calculate LCC based on that data. The basic LCCM does 
not have the capability of accepting multiple data at the LRU level. 


Sik Cost and Data Elements 


Sige oak General 

All of the cost and data elements used in this program are 
listed and defined in Volume ITI. The data elements have been coded in 
the same manner as in Section 2 for mathematical manipulation and pro- 
gramming purposes. Tables 4 to 6 provide a listing of all the elements 
used, and include the reqister location of that element in the calculator. 
This same "R" coding is also used in the equations, program listing, and 
sample LCC estimates that follow in Sections 3.2, 3.4, and 3.5. 


ROO, 
RO3. 
Rod, 
Ro), 
Rob, 
R67. 


R8O. 
R90. 


RLO?. 
RLOS. 


TABLE 4 


Operating Urs (2920 hrs/yr) 

Depot Overhaul Rate (20% 

Transportation Cost Factor ($.50/1b) 
Support Equipment Maintenance Factor (.10) 
Repair Material Cost Factor (.05) 

Years of Operation (10) 

Holding Inventory Factor (.03) 

Power Cost (0.04 S/kwh) 


Transportation Cost Factor (.05) 

Dist. A. (Org, to Int. Level) (25 ml) 

Dist. B. (Int. to Depot Level) (3000 mi) 
Transportation Factor A. (.001 $/1b/mi) 
transportation Factor B, (.Q001L $/1b/mi) 
Non-recurring Investment Cost Factor (,.40) 


Inventory Replenishment Cost Factor (.05) 
Available Manhours per vear (1656 hrs) 


Moditication Factor (.005) 
Replenishment Factor (.07) 


+ lec eter ee ee INN AITO PARTS TR 


TABLE 5 


DATA INPUTS 


Equipment Quantity (#) 

Avg. No. Operators/equipment (#) 

Avg. Operator Cost (S/hr) 

No. of new FSN (#) 

Equipment Weight (Ibs) 

Ave. Replacement Assembly (LRU) Cost (S) 

Ave. MTTR (Org Level) (hrs) 

Avg. MTBF (hrs) 

Ave. MITR (Int Level) (hrs) 

Unit Production Cost Est ($) 

Quantity Used tor UPC Est (#) 

Learning Curve Slope (%) 

Avg. Power Rating (kw) 

Avg. Preventative Maintenance (hr/yr) 

Avg. Material Consumption Rate (units/yr/equip) 

Avg. Material Cost ($/unit) 

Org Level Maintenance Pers Costs ($/hr) 

Discard Rate (decimal) 

Int Level Maintenance Personnel Cost (S$/hr) 

Tech. Data Management Costs ($/page) 

Ave. MTTR (Depot Level) (hrs) 

No. Pages in Set of Tech. Data (pages) 

Operational Facilities (S$) 

Equipment Leaseholds ($) 

Other Operating Costs (S$) 

Maintenance Facilities (S$) 

Contractor Services (S$) 

Supply Facilities ($) 

Other Logistic Support Costs (S$) 

No. Depot Cverhaul Personnel (#) 

Avg. WT of LRU (Lbs) 

Avg. WT of Repair Parts (lbs) 

P2 (4 of all failed LRU's to be repaired/discarded 
at Int level) (expressed as a decimal) 

P3 (4 of all failed LRU's to be repaired/discarded 
at Depot level) (expressed as a decimal) 

Depot Personnel (S/hr) 

Support Equipment Area (tt2/yr) 

Equipment Code 

Iteration Number (for subsequent runs) (i) 

Avg. Depot Level Repair Rate (O) 


wr 


RSO. 
RS9. 


R92. 


R1LOS. 


Rit 


7 


TABLE 5 


DATA INPUTS 
FOR THE EXPANDED LCC MODE] 


(cont'd) 


Floor Area Cost ($/yr) 
y 
Maint Work Area (ft</yr) 
Maint of Software Center ($/yr) 


No. Software Personnel (#) 
ive. Software Personnel Costs (S/hr) 


RSD Est imate 

‘rdiar Suppert Equipment Costs (S$) 
Other Non-recurring Production Costs ($) 
Common Suppert Equipment Costs C3) 


Other Recurring Production Costs (S$) 


uote 


TABLE 6 


COST DATA OUTPUT 


FOR THE EXPANDED LCC MODEL 


Inventory Management Cost ($) 

Operations & Logistic Support Total ($) 

Operations Cost (S$ K) 

Logistic Support Cost (S$ k) 

Energy Consumption Cost (S$) 

Material Consumption Cost Total (S$) 

Total Maintenance Personnel Cost (S$) 

Org Maintenance Personnel Cost (S$) 

Int Maintenance Personnel (LRU Repair) Cost (S$) 

Depot Maintenance Personnel (Depot Overhaul) Cost (3) 

Support Equipment Maintenance Cost (S$) 

Spare Parts & Repair Material (S$) 

Operator Personnel Costs (S$) 

Supply Personnel Cost (S$) 

Inventory Administration Cost (S$) 

Transportation Cost (S$) 

Total Life Cycle Cost ($ K) 

Unit Production Cost Calculated ($) 

Inventory Holding Cost (S$) 

Depot LRU Repair Costs (S$) 

Pl (% failed LRU's discarded at Org. Level) 

(expressed as a decimal) 

P21 (% failed LRU's discarded at Int. Level) 
(expressed as a decimal) 

P22 (% failed LRU's repaired at Int. Level) 
(expressed as a decimal) 

Org Level Spares (S$) 

Int/Depot Level Spares (S) 

Repair Material ($) 

Maintenance Costs (S$) 

Supply Costs ($) 

Software Support Costs ($) 

Software Personnel Costs (S$) 

Org Supply Personnel Costs (S$) 

Int Suppl» Personnel Costs (S$) 

Depot Supply Personnel Costs (S$) 

Modification Costs (S$) 

Replacement Common Support Equipment (5) 

Personnel Training & Support Costs ($) 
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RIOL, 
Ri02. 
RIO3. 
R104, 
R1O5 


R10. 


TABLE 6 


COST DATA OUTPUT 


FOR THE EXPANDED LCC MODEL 


(Cont "d) 


Replacement Training Costs (S) 
Health Care Costs (S) 


Personnel Activities (PCS) Costs (S) 


Personnel Support Costs ($) 


Base Operating Support Costs (Gp) 


Depot Overhaul Transportation Costs (S$) 


tai Production Costs CS} 


Production Non-recurring Costs 


Production Recurring Costs (5) 


Con 


—— + 


3.2 LCC Model Equations 


3.231 General 

This section presents all of the equations used in the expanded 
version of the LCC Model. The equations presented here are similar to those 
LCC Model equations in Section 2.2. An explanation and/or paragraph number 
from Vol III, Appendix B, is referenced to give background information on 
the derivation of that equation. The P-numbers used within the following 
sub-routines represent unassigned variables. Values for the variables are 
either transferred from the executive program or are entered by the opera- 
tor from the keyboard. 


SeRiwa Energy Consumption Cost (para 311) j 
(Sub-routine "FB") 
P4 
R33 = ) Pl P2 PS P6 
@) 
where: Pl = Equipment Operating Hours (hrs) (R1) 
P2 = Electrical Power Cost ($/kwh) (R8) 
P4 = Number of different LRU or Equipment (#) 
PS = Quantity of LRU or equipment (#) (R9) 
P6 = Power Rating of LRU or Equipment (kw) (R21) 
Ee Materials Consumption Cost (para 312) 


(Sub-routine "FC") 


P2 
R34 = J Pl P3 Pd 
@] 
where: Pl = Equipment Quantity (#) (R9) 
P2 = Number of Special Materials (#) i 
P3 = Material Consumption Rate (units/yr/equip) (R24) f 
P4 = Material Cost ($/unit) (R25) 
3.2.4 Operator Personnel Cost (para 313) { 
(Sub-routine "FD") : 
P5 y 
R41 = J Pil pP2 P3 Plo 
@) 
where: Pl = Equipment Quantity (#) (R9) 
P2 = Equipment Operating Hours (hrs) (R1) 
P3 = Number of Operator/Equipment (#) (R10) 
PS = Number of Different Types Operator Personnel (#) 


P10 = Cost of Operator ($/hr) (R11) 
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where: 


Where > 


Software’. Support Cost (para 316) 


(Sub-routine "FE") 


RO] Pl P2 P3 
and, 
RS7 P91] + P4 
P} Number of Personnel Assiqned to Software Center 
P2 = Average Cost of Personnel ($/hr) (R110) 
P3 = Annual Manhours (hrs/yr) (R90) 
P4 = Maintenance of Software Center ($/yr) (R92) 


Summation of Operations Cost (para 310) 


Ril R33 + R3@ + RAL + RSO + RSI + RSZ + RS? 


R33,R34, and R41 are as defined previously 


R50 Operational Facilities Cost (S$) 

R51 = Equipment Leaseholds Cost (S$) 

R52 Other Operating Cost (S$) 

RS7 Software Support Cost ($) 

R5O, RSL, and RS? are contained in (Sub-routine “FF") 


rqanizational Maintenance Personnel Cost (para 32].11) 


(Sub-routine "GA") 


(#) (R1LO9) 


1/ Pl P6 
RIG A E PS +4 5 P2 P3 
0 

Pl Operating Hours (hrs) (R1) 
P Equipment Quantity (#) (R9) 
P3 Organizational Personnel Cost (S/hr) (R26) 
P4 = Number of LRU'sS per Equipment (#) 
Psy Preventative Maintenance LRU or Equip (hr/yr) (R22) 
Po Organizational MTTR for LRU or Equip (hr) (R15) 
P7 = LRU or Equipment MTRF (hrs) 


Intermediate Maintenance Personnel Cost (para 321.12) 


(Sub-routine "GB") 


p? 

P6 

R37 - a Pl P2 P4 PS — 
a) 


F=30 


where: Pl = Operating Hours (hr) (Rl) 


P2 = Equipment Quantity (#) (R9) 

P3 = LRU or Equipment MTBF (hr) 

P4 = LRU or Equipment MTTR (hr) (R17) 

PS = Intermediate Personnel Cost ($/hr) (R28) 

P6 = Intermediate Maintenance Repair Rate (%) (R74) 
P7 = Number of Different LRU or Equipment (#) 


to be Repaired at the Intermediate Level 


sald Depot Maintenance Personnel (Scheduled Overhaul) Cost (para 31.13) 
(Sub-routine "GC") 
R38 = Pl P2 P3 
where: P2 = No. Depot Personnel (#) (R57) 
P3 = Depot Personnel Cost ($/hr) (R75) 
Pl = Annual Depot Manhours (hrs/yr/man) (R90) 
eee tl 9, Depot Maintenance Personnel (LRU) Cost (para 321.14) 
t (Sub-routine "GD") 
PB? 
R69 = . Pl P2 P4 PS 55 
0 
where: Pl = Operating Hours (hr) (R1) 
P2 = Equipment Quantity (#) (R9) 
P3 = LRU MTBF (hr) 
P4 = Depot MTTR (hr) (R46) 
P5 = Depot Personnel Cost ($/hr) (R75) 
P6 = Depot Repair Rate (%) (R79) 
P7 = Number of LRU's per Equipment (#) 
to be Repaired at the Depot Level t 
Ssfeki Summation of Maintenance Personnel Cost (para 321.1) 5 ; 
; R35 = R36 + R37 + R38 + ROI ' 
where: R36, R37, R38, and R69 are as previously defined. 
f 
S.dek2 Maintenance Facilities Cost (para 321.2) 
(Sub-routine "GE") 
EQUATION ONE: 
R53 = Pl2 
where: P12. = Maintenance Facilities Cost ($/yr) (R53) 4 
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‘ 4 
ATICN Tt 
l + P4 PY 
where, P13 Maintenance Work Area (ft*+/yr) (R89) 
Pa Support Equipment Area (ft</yr) (R76) 
PS Cost of Floor Space ($/ft*«/yr) (R86) 
yeeoue Support Equipment Maintenance Cost (para 321.3) 
(Sub-routine "GE") 
EQUATION ONE: 
RO ‘ 
yvnere Y Support Equipment Maintena (S) (R39) 
EQUATION TWO: " 
RW T } Py 
where: Pl = Support jt ent Maintenance F or (3%) (R4) 
a Cost lia Ippoert Equip t ($) (R312) 
1 { i SUDDe? i ipment (S$) (R331) 
E ia k4 Contractor Services Cost (para 321.4) 
R 54 P1O 
where: P10 = Contractor Services ($/yr) (R54) 
3 2.k5 Summation of Maintenance Cost (para 321) 
RS4 R35 * R53 + R39 + R54 
where: R35, RS3, R39, and £54 are as previously defined. j q 
t 
16 Iganizational Supply Personnel Cost (para 322.11) 
(Sub-routine "“GF") 
' 
, 
P3 + 4 ‘ 
i D 
where: Pl Organizational Maintenance Personnel Cost (R36) 


~orge 


i ee a Intermediate 
(Sub-rout ine 


where: P2 #2 Intermediate Maintenance Personnel Cost (R37) 


bite aed 


3.2.18 Summation of Supply Personnel Cost (para 322.2) 
R42 = P3 + PA 
where: P3 and P4 are as previously defined. 


Note: Depot Supply Personnel Cost is included in 
overhead of para 321.13 and 321.14. 


Saeeko Sustaining Investments (para 322.2) 


(Sub-routine "GG") 


R58 = R40 + R97 + RIB 
where: R40 = Replenishment Spares & Repair Material 
R97 = Modifications 
R98 = Replacement Common Support Equipment 
Se tel he | Replenishment Spares (para 322.21) 


wae 
GG") 


(Sub-routine 


EQUATION ONE: 


R40 = Pl P2 P3 


" 


where: Pl Equipment Quantity (#) (R9) 
P2 = Inventory Replenishment Cost Factor (RSO) 
P3 Unit Production Cost Calculated ($) (R49) 


il 


EQUATION TWO: 


is comprised of 322.211], 322.212 and 322.13 


3.2.19.1.1 Organizational Maintenance Spares Cost (para 322.211) 


P15 
PG 
ASL = J FIRM ge 
0 
where: Pl = Equipment Quantity (#) (R9) 
P4 = Operating Hours (hrs) (R1) 
P5 = MTBF of Discarded LRU's (hr) 
P6 = Cost of Discarded LRU's (S$) 


P15 = 


Number of LRU's discarded at Organization (#) 


where: = Equipment Quantity (#) (R9) 
Operating Hours (hr) (Rl) 
Repairable LRU MTBF (hr) 
Repairable LRU Cost (S$) 
Discard Rate (%) (R27) 
Number of LRU's which are Repairable (#) 


Repair Material Cost (para 322.213) 


R83 


V2 ss 


i 


LRU/Equipment Repair Rate (% 


Repair Material Rate (%) (R5) 


Modifications (para 
R97 
Equipment Quantity (#) (R9) 


Unit Production Cost Calculated (R49) 
Modification Factor (R107) 


Replacement Common Support Equipment (para 


where: Cost of Common Support E« juipment (R331) 
Replenishment Factor (R1LO8) 


then, 2 R40 + R97 + ROB 


where: R97, and RI8 are as previously defined. 


Beeeed Inventory Administration Cost (para 322.3) 
R43. = R23 + R68 + R5Y 
wd + . | 
where: R23, R68, and R59 are as previously defined. 
Dee erst Inventory Management Cost (para 322.31) 


(Sub-routine "“GH") 


4 
R23 = J p2 Pd 
1 
. where: P2 = Number of FSN in Stated Dollar Range (#) | 
P4 Annual Recurring Cost 


Note: Summation is over four categories of FSN, which 
have been categorized in cost ranges. (Intro- 1 
duction Costs are accounted for in R334 for 
para 212.18) 


| 
) 
Sete. 2 Inventory Holding Cost (para 322.32) ’ 
(Sub-routine "GI") 
| 
EQUATION ONE: 
ROS. = P2 (.15 PS PS = B4/2) 
where: P2 Holding Inventory Factor (%) (R7) 4 
P3 = Equipment Quantity (#) (R9) 
P4 = Spares and Repair Material Cost ($) (R40) 
PS Unit Production Cost Calculated (R49) 
| 
Note: The portion in the parenthesis calculates the ] 
average annual value of the spares in storage, 
with .15 P3 PS representing the cost of the : | 
initial spares and P4/2 the average cost of t 
replacement spares. : 
EQUATION TWO: } 
EQUATION TWO - 
P10 i @ 
pd ; | 
R68 = L P2 [rs (» pr/eui] Pl2 (.03 PISt.25. Plat] 5 ns), ; | } 
@) 
where: Pl = Operating Hours (hr) (R1) 
2 = Holding Inventory Factor (%) (R7) 
P3 = Equipment Quantity (#) (R9) 
P4 = Spares and Repair Material Cost ($) (R40) 
P7? = Quantity LRU per Equipment (#) 
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PIQ = Number of Different Types LRU's (#} 
Ll = LRU MTBF (hrs)* 

PL2 = LRU Cost (S)* 

P13 = Intermediate LRU Repair Rate (%)* 
Depot LRU Repair Rate (%)* 

LRU Discard Rate (%)* 


i 
a) 
W ft 
fl 4 


Note: The .03 and .25 are 10 days and 90 days stockage 
level factors for LRU failures. The 1.5 is a 18 
month stockage level factor for LRU discards. 


* Pll thru P15 for the individual LRU's are summed 
in the sub-routine and then their average values 


are used to determine R68. ‘ 
es Technical Data Support (para 322.33) 
R59. = Pl P2 
} 
where: Pl = Number of pages in a set of Technical Data (pages) (R47) 
P2 = Technical Data Management Costs ($/page) (R29) 
ree Supply Facilities Cost (para 322.4) 


(Sub-routine "GF") 


where: PS = Supply Facilities Cost ($) (R55) 


Transportation Costs (para 322.5) 
(Sub-routine "GJ") 


Depot Overhaul Transportation Costs (included in para 322.5) 


= {| # 
R106 = 2 P5 P7 PO Pll P12 3. tan 
' 
bi ' 
where: P5 = Distance in Miles (mi) (R64) ' 
P?7 = Transportation factor ($/l1b/mi) (R66) i 


P9 = Eauipment Quantity (#) (R9) 
Pli = Equipment Weight (lbs) (R13) 
P12 = Depot Overhaul Rate (%) (R2) 


a a 


pueceae Spares Transportation Cost (included in para 322.5) 


EQUATION ONE: 


R44 = Pl P2 + RICE _— 
where: Pl = Spares and Repair Material Cost ($) (R40) 
P2 = Transportation Cost Factor (%) (R60) 


R106 = Transportation Cost for Depot Overhaul 


EQUATION TWO: 


P20 ~_ ( 
R44 = PO PIS =P 1G + 2 P17 + 2 P18) PA ro | + PS 
) j 
P16 P22 : l 
r7| ris + PY ( me por) + 2 ris | + R106 
where: P4 = Distance A. (ORG to INT) (mi) (R63) 
P5 = Distance B. (INT to DEPOT) (mi) (R64) 
a P6 = Transportation Factor for Dist. A ($/1b/mi) (R65) 
P7 = Transportation Factor for Dist. B ($/lb/mi) (R66) 
P8 = Operating Hours (hrs) (R1) 
P9 = Equipment Quantity (#) (R9) 
P14 = LRU or EQP MTBF (hrs) (R16) 
P15 = Wt of LRU or EQP (lbs) (R61) 
Pl6 = Wt of Repair Parts (lbs) (R62) 
P17 = “pP2" (% of all failed LRU's to be repaired/ 
discarded at INT Level) (%) (R71) j 
P18 = "P3" (% of all failed LRU's to be repaired/ 
discarded at DEPOT Level) (%) (R72) 
PLO "Pl" (% of all failed LRU‘s to be discarded 
at ORG Level) (%) (R70) 
P20 = Number of LRU's per equipment (#) 
P21 "P21" (% of failed LRU's discarded INT Level) (%) (R73) 
P22 "p22" (% of failed LRU's repaired INT Level) (%) (R74) ' 
3.2023 Summation of Supply Costs (para 322) <4 
' 
R85 R42 + R43 + R44 + R55 + RSB } 
1 
where: , 


R42, R43, R44, R55, and R58 are as previously defined. 


3.2.24 Other Logistics Cost (para 323) 


R56 = Point estimate made by the analyst. 
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ona5 Summation of Logistic Support (para 320) 
R32 R84 + RBS + R56 


where: 
R84, R85, and R56 are as previously defined. 


3.4500 Personne] Training & Support (para 330) 
R99 = RIOL + RIO2 + RIO3 + R1LO4 + R1LOG 
where : R1LO1 = Replacement Training Costs (9) 
R102 = Health Care Costs ($) 
R103 = Personnel Activities ($) 
R104 = Personnel Support (5) 
R105 = Base Operating Support ($) 
362627 Summation of OsS Costs (para 300) 


R30 R31] + R32 + ROY 


where: 
R31, R32, and R99 are as previously defined 
y/2.28 R&D (para 100) 
R200 = Point estimate made by the analyst. 
1.2.29 Production Non-recurring (para 210) 
R301 = Point estimate input or the program 


will compute it as: 


R30] R49 RY ROT + R320 
where: 
R49 = Unit Production Cost Calculated (5) 
Ro = Equipment Quantity (#) 
R67 = Non-recurring Investment Cost Factor (%) 


R320 = Other Investment Non-recurring (5) 


342230 Production Recurring (para 220) 
R336 = Point estimate input or the program 


will compute it as: 


R336 = R49 RO + R343 
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where: 
R49 = Unit Production Cost Calculated ($) 
RO = Equipment Quantity (#) 
R343 = Other Investment Recurring (S$) 
3.2531 Summation of Investment Costs 


R300 = R301 + R336 


where: 
R301 and R336 are as previously defined. 


Spa Unit Product ion Cost (Vol IIIT, Para S.3)* 
pe LOG P4 ss Jearning curve slope expressed as exponent 
= BOG 22 : to learning curve equation. 
=) 
Pe PS (1-ePS) PS Unit Number that 
Fee Gh | | eee ee OR eed vn ee Seen eee 
1+PS 1+P5 Costs P2 
(B32. 5) = (2=,5) 
« 2; 
P7 = S28 ce = lst unit cost 
PS 
(Pe) 
56 
P6 = ———— = ie : =P PS - ¥S Unit Number that 
+P5 Feit 
(Pl+.5) = (45) sinh a 
R49 = pP7 (P6)?? 
where: 
Pl = Equipment Quantity (#) (R9) 
P2 = Unit Production Cost Estimate (#) (R18) 
P3 = Quantity used for UPC Estimate (#) (R19) 
P4 = Learning Curve Slope (%) (R20) 
P5 = (B) 
Py = (C) 


* See also, "The Experience Curve Tables," U. S. Army 
Missile Command, Redstone Arsenal, AL., Sept L%G2 


** Same as defined in Section 2.2.13. 


AAS HN ROAR R SMI fe 


a 


R&D R20 
Production Non-recurring = R30] 
Production Recurring = R336 
Total Production = R300 
Total Operations = R3l 
Total Logistic Support = ‘R32 
Total Personnel Training & Support = R99 
Total Operations & Support = R30 
R30 = (R31 + R32 + R99) RG 
Total LCC = R48 
R48 = R200 + R300 + R30 
where: R6 = Years of operation and all other "Rxx" 4 


are as previously defined. 


oa, Program Operation 


This section presents a detailed listing of the steps required 
run the expanded LCC program on an HP-9821A Calculator (see Figure F-3.1). 
Tt should be noted that after the initial baseline run is made, the operator 
can easily change any of the input data and rerun the program. Therefore, 
trade-off analysis or sensitivity analysis is an inherent capability of the 
program. An example of the typical input data to run this program is in 
Section 3.5.39. 


FIGURE F-%.1 
EXPANDED LCC MODEL 


OPERATOR PROCEDURES 


STEP DISPLAY INSTRUCTIONS & REMARKS 


ERASE 
LDF (X) 
EXECUTE 


END 

RUN PROGRAM 
Machine automatically loads proqrammed 
cost factors in appropriate Registers. 


Note: 

"ALL % and factor inputs are required 
to be input as decimals. Rates are 
also decimal inputs. 


EQU QUAN, EQU WT, DSCRD Enter Requested data 

RATE, BQU CODE, Press: RUN PROGRAM 

ITERATION NO. after each data is entered. 
Machine automatically stores data in 
correct Register. 


OTHR LOG COSTS, Press: RUN PROGRAM 

RSD PROD N-R, 

OTHR PROD N-R, Enter point estimates, 

PROD REC, Press: RUN PROGRAM 

OTHR PROD REC, after each data entr 
CMMN SPT EQU, PEC SPT FOU 


CALC LEARN CURVE The machine is at a stop. When ready 
BASE UPC, UPC OTY, to proceed with the learning curve 
SLOPE % sub-routine, 
Press: RUN PROGRAM 
Enter required data 
Press: RUN PROGRAM 
after each data entry. 


CALC ENRGY CNSMPT, NO DIFF RUN PROGRAM 
LRU/EQP, LRU/EQP QTY, to run the ELEC PWR 
PWR RATING. sub-rout ine 

RUN PROGRAM 

after each data entry. 
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FIGURE F-3.1 | 
EXPANDED LCC MODE! 
a OPERATOR PROCE 
~ (Cont'd) 
DISPLAY INSTRUCTIONS § REMARKS 
font 'd NOTE: 
| “NO DIFF LRU/EQP - data input speci- 
fies the number of different LRU's or 
j equipment for which the power will be 
calculated. 
LRU/EQP QTY - the number of LRU's 
per equipment. 
PWR RATING - input is in KWH. | 
LC MTRL CNSMPTN, NO SPEC To run Special Material sub-routine, 
ITL"S, MAT RATE, Press: RUN PROGRAM 
MATL COST. also 
Press: RUN PROGRAM 
“ ’ after each data input. 
NOT! 
~ Sub-routine will calculate as many 
special materials as are input to it. 
MATL RATE - is the Material Consump- 
tion Rate (units/yr/equip). 
CALC OPER PRES, NO TYPE To run the Operator Personnel Sub- } = 
OF PER, NO OPER/EQOP, routine, 
YER COST S/HR. Press: RUN PROGRAM 
enter required data and, 
Press: RUN PROGRAM 
after each entry. H 
‘ 
NOTE : 
NO TYPE OF PER - is the number of i 
different operator MOS, AFSC, etc. : 
required to operate the equipment. us 
NO OPER/EQP, OPER COST $/HR - self- ' 
explanat 01 ry, if more “than one MOS, ; 


AFCS, enter the data in sequences, 
i.e., for two different type operators: 


NO OPR/EQP 1 \ ist mos 
OPER COST $/HR $9.25f — ‘ 


NO OPR/EQP 1 
OPER COST $/HR $10.35 


\ 2nd MOS 


| 

f 

f 

| step 
9, 

10. 

| 

| 

ik. 
12. 


FIGURE F~3.} 
EXPANDED LCC MODEL 
OPERATOR PROCEDURES 


OPR FCLTS, EQP LSHLDS, 

NO PRS SFTWR CTR, PERS 
COST $/HR, SFTWR CNTR MNT, 
OTHER OPER'L 


CALC O L M PERS, OLM PERS 


$/HR, NO LRU/EQOP, P.M. HR/ 


YR, ORG. MTTR HRS, MTBF 
HRS . 


CALC I L M PERS, NO LRU/ 
EQP, ILM PERS $/HR, MTBF 
HRS, INT MTTR HRS, I M 
RPR RATE. 


CALC D L M PERS 
NO. DEPOT PERS, 
DLM PERS. $/HR, 


(Cont'd) 


INSTRUCTIONS § REMARKS 


Press: RUN PROGRAM 
after each data is entered. 


To run Organizational Level Main 
Personnel sub-routine, 
Press: RUN PROGRAM 
enter data, and 
Press: RUN PROGRAM 
after each entry. 


LRU's per equipment. 

PM HR/YR, ORG MTTR HRS, MTB - are 
repeated for each LRU. If @ats is 
only available on equipment, 


that data as input in place of LRU. 


ai 


use 


To run Intermediate Level Maintenance 
Personnel sub-routine, 
Press: RUN PROGRAM 
enter data, and, 
Press: RUN PROGRAM 
after each data is entered 


MTBF, INT MTTR, I M RPR RATF ~ are 
inputs for each individual LRU in 
sequence, or input data for equipment 


if LRU data is not available. 


To run Depot Level Maintenance 
Personnel sub-routine, 
Press: RUN PROGRAM 
enter equation No. desired, 
then 
Press: RUN PROGRAM 


Input required data, 
Press: RUN PROGRAM 
after each data entry. 
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AY 
“ALC D M LRU, NO LRI 
EQP, D L M PERS $/HR, 
MTBF, DEP MTTR HR, DLM 
RPR RAT 
ALC an S r *( BE 
EO 1 OR 

; a 
1AI Sb? S/R 

a WRK AREA FT*2/YR, SPT 
EQU FT+2/YR, FLOOR AREA 
$/YR 
CNTRCT SRV $/YR 
CALC SPARES, SPARES 
EQ 1 OR 2 


INSTRUCTIONS & REMARKS 


To run Depot Level Maintenance LRU 
sub-routine, 
Press: RUN PROGRAM 

enter required data, 
Press: RUN PROGRAM 

after each data entry. 
If LRU data not available, use 
equipment data. 


To run sub-routine, 

Press: RUN PROGRAM, 
enter Equation No. desired, 
then 

Press: RUN PROGRAM 


EQUATION 1: 
Enter point estimate 


EQUATION 2: 
“Calculates Maintenance Facilities 
Cost as: 
(Maintenance Work spaces + Support 
Equipment Space) x cost of floor 


space. 


Enter required data, 
Press: RUN PROGRAM 
after each data entry 


Enter data, 
Press: RUN PROGRAM 


To run Spares and Repair Material 
sub-routine, 
Press: RUN PROGRAM 

enter Equation No. desired 
Press: RUN PROGRAM 


EQUATION 1: 

Calculates spares using (Equipment 
Quantity) x (Inventory Replenishment 
Cost Factor) x (Unit Production Cost 


Calculated). 


ome -ew- 


FIGURE F-3.1 | 9 
EXPANDED LCC MODEL | 
OPERATOR EROCERURES 
(Cont 'd) | 


STEP DISPLAY INSTRUCTIONS § REMARKS 
15. Cont'd EQUATION 2: 
NO LRU DISCARDED, Calculates Organizational Level 
DISCARD LRU MTBF, Spares. 


DISCARD LRU COST 
Enter data, 
Press: RUN PROGRAM 


after each data entry. 


NOTE: 
LRU MTBF, DISCRD LRU COST - are 
repeated for each LRU DISCARDED. 


NO LRU RPRBLE, % LRU Calculates Intermediate/Depot Level 
+ a DISCD, RPRBLE LRU MTBF, Spares. 
RPRBLE LRU COST. Enter data, 


Press: RUN PROGRAM 
after each data entry. 


NOTE: 
RPRBLE LRU MTBF, RPRBLE LRU COST - 
are repeated for each LRU repairable. 


16. CALC INV MGT To run Inventory Management 
NO FSN 0-5K sub-routine, 
_NO FSN 5-49.9K Press: RUN PROGRAM 
NO FSN 50K-500K enter the number of new FSN's 
NO FSN >500K within the displayed dollar range, 


Press: RUN PROGRAM 


Repeat the above procedure for each 
range as it is displayed. 


at CALC INV HLD, INV HD To run Inventory Holding sub-routine, 
EG 1. ON Lt. Press: RUN PROGRAM 
enter Equation No. desired, 
Press: RUN PROGRAM 


EQUATION 1: 

Calculates Inventory Holding Cost as 
(Holding Factor) x (Equipment Quantity) 
x (Spares & Repair Material Cost) x 
(Unit Production Cost Calculated). 


P=45 


NO TYPES LRU, OTY THIS 
LRU/EQP, LRU MTBF, LRU 
COST, LRU IL RPR %, LRU 
DPT RPR %, LRU DSCD 


} 4 ; OST PI PAGE, 
SPLY FCLY $ 
RAN 
NO LR EOP, LRU MTBF, 
2) WT, RPR PARTS, 
( bakix) 
( ATL DPT). 
ee 


YET 
INSTRUCTI NS & REMA! KS 
EQUATION 2 

Calculates Inventory Holding Cost 
using data called for in display. 

QTY THIS LRU/EQP...LRU DSCD & 

is repeated for each type LRU. 
Enter data, 

Press: RUN PROGRAM 

after each data entry. 
If LRU data is not available, enter 
data for equipment. 
Calculates Technical Data Support, and 
allows input for Supply Facilities Cost. 
To run Transportation Cost sub-routins 
Press: RUN PROGRAM 

enter Equation No. desired 
Press: RUN PROGRAM 
EQUATION 1: 

Calculates Transportation Costs 
using: 

(Transportation Cost factor) x 

(Spares & Repair Material Cost). 
EQUATION 2: 

Calculates Transportation Cost 
using Transportation model equation 
shown in Appendix E to Vol III of the 
Cost Effectiveness Program Plan. 
Enter data, 

Press: RUN PROGRAM 
after each data entry. 

LRU MTBF....P3(% FAIL DPT) 

is repeated for each LRU. 

Tf LRU data is not available, enter 
data for equipment. 
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m8 FIGURE F-3.1 
EXPANDED LCC MODEL 
OPERATOR PROCEDURES 


Se (Cont'd) 
STEP DISPLAY Py INSTRUCTIONS & REMARKS 
Se SS mE Fa aac es a 
ES STOP : The machine has calculated and printed 


all LCC values and is at a stop. The 
operator can take one of these actions: 


a. If no additional runs are desired, 
Press: 
REWIND 
EXECUTE 7 


The tape cassette can then be with- 
drawn from the machine. 


b. Perform trade-off or sensitivity 
a analysis by entering new values in those 
registers which you wish to change (See 
Table 4 & 5) using the following pro- 
cedures: 
XX > RX : 
XX .00 Value XX * Register R(X) 


This procedure may be repeated as many 
times as desired. To continue the 
program, enter the next iteration 
number into R78 and 

Press: RUN PROGRAM 
The machine will go to the Executive 
‘ Program Line 3 and execute the program, 


ce. If a duplicate tape is desired, 


Press: RUN PROGRAM 


The machine will go to Program Line 

and execute the program. Operator 

will have to input data into the sub- 
: routines as they are called for. 


— 7 reece Te PTET E LE TT Ey 


Tha SEeckl ion present fhe computer proarvan for the expanded 
i ‘A Life Cycke Cost Program (See Fiqure F<3.2) 
Lines 0 & ] Enters preproqrammed cost factors into the 


trade 


appropriate reqisters. 


jhnes 2 thru 6 Allows the operator to enter data into the 


machine, 


ines 7 thra ke Sequentially loads the sub-routines "FA" through 
“Pe”, to allow data inputs to calculate the Unit 
Production Cost and Operations Costs. 

tre | Prints the total Operations Cost. 

ines 28 thra 28 Sequentially loads sub-routines “GA" through 
“GE” to allow the input of the data to calculate 
the cast of Maintenance Personne] and othe 
mMatntenance cost, 
hy VANLENMANce | recnnel Cost 

brie ’ Print toral Maintenance Cost 

tres thru 39 Sequentially loads sub-routines “GE" thru "Ga" 
to allow the input of data to calculate Supply 

ine do Prints out the tetal Supply Cost. 

jne J) Prints out Other Lodqistics Cost and the total 
Loqissta ; SUpport Costs. 

ines 44 thru 52 Print ont the Life Cycle Costs. 

bre so thru 5 Prints ont the values contained in Reqisters 1 
throudah LO. R200, R3IOO, ROL, R312, R20, 
RI3ZL, R3I6 and RIA. 

mn ’ . 59 Are Inatruetions tor trade-off analysis. 


The program is at oa stop, during this stop the preproqrammed 
perater input data of Lines O through 6 may be changed as required fo 


off or sensitivity analysis. 


1m Netto 


By pressing RUN PROGRAM, the machine will return to Line 
and load Sub-Routine "PA". 


Lines 60 \ 61 Are the sub-routine loading areas within the 
executive program. 


NOTE: The sub-routines have print statements that print 
out intermediate calculations. The executive proaqram 
automatically loads the data elements required r the 
sub-routine computations, other than the data that has 
to be input by the operator. 


i 
imp 2 t 
enoral 
hie omputer model has been used to estimate the Life Cycle 
of several ommunboatior equipment items. This section presents one 
these estimates made for the Data Adapter equipment which is one of 19 
RI-TAC programs and is assigned to the Air Force. This sample is included 
rot only to aid in the understanding of the operation of the computer pro- 
gram, but to show the data inputs required and an example of the various 
sutputs that are obtained. A copy of the actual computer printout tape is 
shown in Figure F=-3.3, 
, ‘ 
Assumpt tons 
The following cost factors and assumptions are made for the 
1 Adapter mubpment. It should be noted that many of these assumptions/ 
i t ire applicable to most tactical communications equipment ang there- 
they have been programmed into the computer mode]. } 
4. Operating hours per year is 2920 hrs/yr (R1) 
bepot overhaul rate 1s 20% (.20) (R2) 
rransportation Pactor is $.50/lb (R3) 
Support Equipment Maintenance Factor is 1O% (.10) (R4) 
e,. Repair Material Cost Factor is 5% (.5) (R5) a | 
f. Years of Operations are 10 (R6) 
}. Holding Inventory Factor is 23% (.23) (R7) 
h. Power Cost is $.04 per kwh (R&) 
‘ 
i. Transportation Cost Factor 1s 5% (.05) (R60) F 
; ; ; a | 
)}. Distance trom Organization to Intermediate Maintenance : 
Level is 25 mi (R63) t 
i 
k Distance from Intermediate to Depot Maintenance Level y 
: 


is 3,000 mi (R64) 


l. Transportation Factors of .001 $/lb/mi for short dis- 
tances (R65) and $.0001 $/lb/mi for long distances (R66) 


m. Non-recurring investment factor is 40% (.40) (R67) 


n. Inventory Replenishment Cost factor (.05) (R80) 


~ 
) 
nw 


Adapter 


(BDA) 


o. Available manhours per 


year (1656 hrs) (R90) 


p. Modification factor (.005) (RLO7) 


q- Replenishment factor ( 
Input Data 


The following are the inpu 
Equipment : 


a. "EQU QUAN" 2,000 units 
b. “EOU WE" 47.5 bs (Ri 
Cc. "DSCRD RATE" LS% Cy iS 
a. “EOU CODE” 3.01 (R77) 


e. The following are poin 
analyst: 


(1) “OTHR LOGISTS" 

(2) “Rap" 

(3) “PROD N-R" 

“OTHR PROD N-R" 
(S) “PROD REC“ 

(6) “OTHR PROD REC" 

(7) “CMMN SPT EQU" 
(8) “PEC SPT EQU" 

f. For sub-routine "FA", 
(1) “BASE UPC $" is e 
(2) “uPC gTy" is i990 
(3) "SLOPE %" 91.4% 


g. For sub-routine "FB", 


(1) "NO DIFF LRU/EQP" 


.07) (RILOB) 


t data used for the Basic Data 
(RY) 

3) 

) (R27) 

; iteration number 1 (R78) 


t estimates to be input by the 


(0) (RSG) 
4,014,078 
6,129,552 
201,390 (R320) 
29,042 ,000 (R336) 
0 (R343) 
7200 (R331) 
7,000 (R312) 
Learning Curve: 
stimated at $21,130 per unit 
(RTO) 
(.914) (R20) 
Energy Consumption: 


, 10 LRU's, 1* EOP 


(RIS) 


" 
J 
‘ 
' 


“LR BO De (pi (3) “PWR RATING" BDA LRU Level 
\ -O02 kw 
l ~007 kw 
{ .003 kw 
\ .OO2 kw 
1 = .007 kw | 
l .007 kw | 
1 = <6 ] 
l -O28 kw 
| -0O05 kw ‘ 
——- = + Be 0 7 = - ¥ 
t2)) be ay -OO1 kw* RDA Equipment 
Level 
Fy. For sab-rowtine “MC", Material Consumpation: 
{ 
The BDA requires to Special materials, but an oxam} Le 
Ge typical wipet (e., 2.5.35) aS: 
d ADA .5.3n 
‘ape (1) "Noy SPEC MAT’ S': ) | 
(2) "MATL RATE” (0) 10,000 
(3) "MAT, COST" ) .O85 
i. For sub-routine "FD", Operator Personnel: } 
The BDA is assumed to require no operator personnel, but 
an example is 2.5.3 b and c. 
BDA 255 3 bac 
GL) "NO TYPE OF PER" @) 1 
' 
(2) “NO OPR/EOPR" fe) sper: q 
; (3) "OPER COST $/ER” 3) sh 9.00 { 
ij. For sub-routine "FE", Operational Facilities: 
‘ 
‘ 4 
VE) “OPR FCLTS” O (R50) \ q 
(2) "EOP LSHLDS" 0 (R51) 
¢3) "CLC SOFTWARE SPT" 0) | 
| 
| 
(4) “NO PERS SOFT WR" (0) } 
| y 
(5) “PERS COST $/HR ) 


{ 
(6) “SFTWR CNTR MAINT" 
(7) “OTHR OPER'L” 
k. For sub-routine "GA", Organizational Level Maintenance 

Personnel: 

(1) “OLM PERS $/HR" 9.25 (R26) 

(2) “NO LRU/EQP" 10 LRU; 1* EQP 
(3) (4) (5) 

"P.M. HR/YR" “MTTR HRS" "MTBF HRS" BDA LRU Level } 
0 Pp sitet 32,166 
ce) Sedat 527,910 
ny) pay 35,448 
0 Sie 41,841 
0 ates LOL S71: 
0 2125 1ST eS7it 
0 293 80,000 i 
0 ESS 113,636 i 
0 .383 61,920 | 
0 -05 _50,000,000 | 

(3) 0* (4) .25* (5) 7706* BDA Equipment 


Leve | 


1. For Sub-routine "GB", Intermediate Level Maintenance 
Personnel: 


(1) “NO LRU/EQP" 10 LRU; 1* EQP 


(2) “2 B M PERS S/R” $10.27 (R28) 


(3) (4) (5) RDA LRU i 
“MTBF HRS" “INT MTTR HRS" “IMP RPR RATE” Level ; 
92,166 L.9 Pog f 
52,910 0 (0) 
35,448 0 @) ad 
41,841 0 fe) mt 
4 191,571 0 (@) ; 
191,571 0 0 
80,000 0 (e) | | 
113,636 2) e) | 
61,920 4 1.0 
50,000. 000 242 95 
(3) 7706* (ay 1.0% 6) 3* BDA Equipment 
Leve] 


m. For Sub-routine "GC", Depot Level Maintenance Personnel: 
(1) “NO DEPOT PERS" 


(2) “DLM PERS $,HR 16.00 


SO 


92,166 
52,910 
35,448 
41,841 
191,57 

LS S7i 
80,000 
Lt3,636 
61,920 
50,000,000 
(5) 7706" 
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n oY ub-routine "GD", Depot Level Maintenance, LRU Repair: 
(1) “NO LRO/EQOP" LO * ROP 
(2) “p BM PERS $/HR" 16.00 (R75) 
(3) (4) (5) 

"MTBF HRS" “DPT MTTR HRS" “DLM RPR RATE" BDA LRU 
92,166 16 85 Leve 1 
52,910 Lo 85 
35,448 is) .85 
41,841 8 .85 

LoL 57) } 85 
L191] Psy 2 } RS 
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SECTION A 


INTRODUCTION 


I. PURPOSE 


The purpose of this Guidexis to provide users of the TRI-TAC Life 
Cycle Cost Model (TTLCCM) program with a detailed set of instructions for 
the operation of the proqram. 


[zs FUNCTIONS PERFORMED 


The TTLCCM program is a real-time application programmed in 
FORTRAN IV (refer to Figure 1, FORTRAN IV Program for TTLCCM) for use on 
a B5500 Time Sharing System (TSS). It accepts cost and data element 
variables provided by the user and generates various cost projections based 
upon the formulas outlined in Appendix F, Computer Models for LCC. In 
addition, it can calculate Military Personnel and Training Costs using the 
costs and methodologies of Appendix co Although the program is written 
for use with a Burroughs TTS, only slight modifications in the program need 
be made to allow execution on any hardware having a FORTRAN TV Compiler. 


1 Joint Tactical Communications Office, Cost Effectiveness Program Plan, 
Vol III, Life Cycle Costing, Appendix D, Military Personnel & Training 
Costs, October 1976, TTO-ORT-032-76A-V3-APD. 
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FIGURE 1 
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= ack 322e¢ SUSTAIN INVEST ’ 
bs 40H 322¢21 REPLNHMNT SUPPLIES ’ 
3 40H 3246213 YRGNZTNL LEVEL » 
. 40H 32€.212 INT/MEPOT LEVEL / 
NATACEASEL* ye padol do yedir ders = ered 

° acH 3220213 MPR MATERTAL ’ 
= 40K 322°22 mMUVIFICATIONS ’ 
1d QoH 322*23 RPLCMNY CUMMON SPPRT FQUYP , 
% 40H 122,39 INVNTIRY ADMIN ’ 
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A AOH 323 OTHER LUGISTIC SPT ’ 
Fy QOH 332 PERSONNEL TRNING & SPT , 
M 40H 3412 RELCMNT TRNING ’ eben: 
= QOH 342 HEALTH CARE ’ 
5) oH 313 PERSONNEL ACTIVITIES CPCS) s 
= 49H 334 PERSONNEL SUPPURT ’ 
= QOH 3435 PASE NPLRATING SUPPURT / 
C 


© taseete THE MAIN FROGRAM STAKIS HERE eaenate 


19 wrIiTeeys20<6) 
WRITE C1 220¢7) 
READ( 11,2024) 
WRITE(1°9) 
READ(L,39),1R 
TFCLIREQe"N" GU TO 30 
 WRITECL O11) 
WRITECY°12) 
Ce READ In CHANGES TO BE MADE VU THE ASSLMPTIONS AND UVERLAY 
Ce THEM IN THE VALLES ARRAY, 
19 READEL,1LA80IRO*RNUMSEQSs VALUE 
IF CRNUMeFO2012)9GU TU 241 
IFCRNUMeEQ 2999) 4D TO 39 ‘ 
ReRNUMysVALUE 
Go To 44 
1194 WRITEC1213%) 
6o To 14 
Ce WRITE wsGS KEQUESTING INPUTS POR THE VARIOUS VARIABLES 
ye aACCEPY yNPUTOX ANU STORE IN The VALUES aRRaY 
2a) WRIYEC12392) 
READCL,/)RI2 
Go To 14 
30 TFCSwxceECel9GQ TG 100 
TF (CSwxe°3)2522002200 
OATACVE Clade lal 3 /MENTER" OP VALUE"A MF OR, 
DATA Ry/204 920390 L0B» 2109211 Sie 21M HAH He Qlbe2i7 21, 
2200221°22692200625072269 227 eh 2Ba 22490 23a QdQe2divcd4, 
2S e2IGHZMUA EH abhor Qe Ve LEH IOND INOS OT eIOPPII OF SIO IL Qe 
DpGa VASP SLOFTLPe 9B S197 32009232 32403252327 F 328, ICY, 
9900994239969 F9F 32 IVD ZISH IVA MLD IA2> JA yr YAS yr JG, JMO, 
34903959038 d 09520953 ISG 12 eH PLO nie 26a iO, 
LLPLOPLLOPST HPD 26H DAr AZo OLS 2e Mr iSr Pn Gbosorzroly» 
T29TG ere 2H 24n 22 QVeATPSO*IIPS 20H Arp THOSolOo Tl *7be 
BOOED eG 2e Ler 2OHPIV2H 32093 IGIo Zoi gey2y 
NATACERRCL* Ue TS deG)syebelbds 


FIGURE 1 
FORTRAN IV PROGRAM FOR TTLCCM 
(Cont 'd) 


PICOE Ce ta PNPUTS FOR REASERCH R DEVELUPMEMENT  @e 
riTQO ° PAHRZODPORIUIFRIVFRIIO> , 
rI*00 * PAHROLGORZLISRIL RIGS e , 
7100 * QOHR2LQeRZIT ARAL eR e70e , = 
72000 ° ZAHRIPGORIASLORIA* ERIS’ , 
72100 * PAHRIZAPRZELT PO KIZTORIIGVG , 
72200 * QAKRAIPPRZIZERIIIONI Ay ’ 
72300 * POHRZISPRIIPORIAVERIOLD ’ 
72400 ° PaKRIaZe ’ 
72500 Co *aITNPUTS FOR FRONULTION e#* Nas packet. Leen nan RE 
72°00 * POHRIOAPRIVOHRIOlORIOIGe ’ | 
727u0 * ZOHRIGHPRILIPRILSSRIa» ’ e 
72800 * POKRILEPRITOORILEPRIVAS ’ 
3 Te¥uc ° ZAHRILDPRILUPRIZSIPRIADGe ’ 
4 73000 ° PORRIZSHRICTORIZ5*PRIDIe ’ 
73tco * ZOHRZINPRIILORIIC ORIG ’ 4 
732200 ° POHRIZOORISS+RAIVOR IAI» ’ 
73360 ° QOHRIMDFERIVIPK AMIR IOGY ’ 
: 7I*o0 ~ PORRIAPPRINGORAISVYORISID , i 
. a 73300 ° ZAKRISDPRIDIPRIS4D / 
73600 NATACERRET PI oe TELE) oe JSelLIe29d/ 
73700 Ce eaINpurS FLR ORS** : Paes e 
73800 ° POHRQeRIALPHIDPR2Ue ’ 
73900 ° ZOHRICARLLARIOOP MIO, ’ 
E> raved * PAHRST,RISARZE,RLBe , 
74100 ° ZAHA IAROLPROQ,KI4e , 
74200 ° POHRIS»RIT*RAG RIG, ’ 
74300 * ZQHRI7LRTIP KT 2eKEI® , ows : aemees 
74409 * PAHRO1,RI2*R20,RE5— ’ 
e4zq00 * QOKRIDARATPORS OR 16 ’ 
74000 ° PAHRSIPRSIPKS ARIS? , 
74700 ° 2OHREGBORTOPR7T TRIES , 
74800 © 2aHHA6,RAGPRIZ, / 
749900 DATACCRRCI* Ss) e119 4) oe ye30e 31 I/ n 
75000 ° POWRIOMPRALZKRIVVORIALy ’ 
75100 ° 2OHRIO9> / 
72200 100 wRITeer2204) 
73300 READ(1,39)T00 
75400 IF CTOO.EQe"Y"9GO TO 740 
75500 IFCSWXCeEGEIIGH 10 71 ee, ; 
75600 TECSwxceNFel IGN 10 200 ! 
75/00 Le 


275800 Le 4eUSER To PICK StRvick Up PENSONNEL Ye ge costEp** 

75900 Ue eeeaUSES METHODCLEGY AND DATA OF TID*GRT=032"76AeV seAPU ewes 
70000 740 wWRITFE1*1) 
TELOO 7a = READE LA TOIMSG ' 


7¢<00 99 IF CMSG.EQe"A"IGU TO 75 { 
76300 TF CMSG.E®e"N" UU TO 76 ‘ 
70400 TECMSG EQ ."MC"y9GU TO 77 t 
7¢300 TFCMSG.,EQ."AF™)GU TU 15 i 
7600C WRITE C122) 

76709 GO. To 74 

76800 75 ts) 

76400 WRITE ¢ 1532 

77000 Go Te 25 

77100 7% te2 

77200 WRITE C199) 

77300 ... GO To 9¢ 

77400 7? te? 

77200 wRITEC¢E 3) 

77000 GO 10 @? 


7Tfce 648 a4 


Pul=Le 


APN CR PRE ee ANT A AOE 


7T8CU 
77900 
78000 


-7e100—.. 


78200 
78300 
7#400 
74900 
78600 
TATOO... 
7reeoa 
78900 
79000 
79100 
79200 
79300 
79400 
79500 
79600 
79700 
79800 
7990C. 
eUUd0d 
ec100 
ec200d 
#0300 
#0400 
eos00. 
ecs6o00 
eoroo 
avb00 
AvYOO 
e100 
P1100 — 
a1200 
61300 
€1400 
@1300 
61600 
#1700 
e100 
41900 
a2u00 
@2100 
#2200 
A2ZIUO 
aZ4uu 
e2200 
ee0UU0 
@</00 
Bc O0U 
e200 
P3LO0 
e31d0 
63200 
#3300 
P3400 
&3300 
RIJOUG 
A000 
RIBON 
PSYUU 


28 


26 


77 
170 


a1 


89 


ay 


86 


corel Os. DOs WER: ancien see, mae 


131 


194 


Lr) 
a? 


237 


207 


85 
9c 


124 
94 


132 


133 


134 


FIGURE 1 
FORTRAN IV PROGRAM FOR TTLCCM 
(Cont'd) 


WRITE C4?9) 
Go-To 25 
WRITFC9*%212 


wR FARE Sp ZAIVLVE eMUI* Gok oNU, DUNE ... Be as ee ee 


co Yo 120 

WRITE C1221) : 

READCL, ZIILVL smOXPMNSI r+ Gok PNUSNONE 
ao Tn 120 

WRITE OE 222) 


- READE 2H LVL oeMOe Gow eNOe DUNE... pea eae 


IF(G.6G-"F")G0 TU A} 

Gn Te a2 

PCS#ENCL) 

RCFeFMeL) 

woCemOcicl? 

PPCSAE Ket) en eee eee 
RAGSAERCK SL) 

Gr To a4 

TECG.EQeth" IGG TY a3 

6c To aé 

PCSagNel) 

RCFeOMCL).. . ‘ ks ‘ : ‘cheno 
woCewncecl? 

RPCBAWEKeL ) 

RAGBAWR(K st) 


- GO Tn a4 


trCG.FEQe"o" GO TU 134 


PcSenwel) 

RCFacmcl) 

moCemoc2eL) 

APCOAD (Ket) 

ReGaAdR( Kel) 

Gn Tr aa 

WRITE O1°2) 

an Ta 25 

GO TOCR5e 8785 s82)oL 

t=) 

Js2 

TE CMOS EQ.AMC1a2) AND. MOST OEWLAM( 229960 TC 227. 
Tele2 

JeJde? 

TFC UeGTe109)G0 TY 12AR 

60 Tn 23? 

Is( T4972 

6a to 427 a 
Tat 

IF CMNS,EQ,AMCT,LIIGO TO 127 
tel?) 

1FCE.GreS$47G0 TU 126 

G0 Toa 90 

GO Tocolo i d2et ade 134 gay 
WRITE C197) - 
WRITE E422) 

60 In 25 

WRITEC1°8) 

WRITE C1929 

Gn Tr 35 

WRITE CH *72) 

WRITE C4 *7) 

ah TR 3 

wRITE C1974) 


* “TUG Fe erence CES Teena 


S4UCc0 

e400 

94200 

£4300 

#4400 

€4500 

e 460d 

e4/cood 

PaXCO 

eayod 

esvoed 

es10c 

es<00 

eSjoo 

es4o0 

es5od 

25000 

es7oo 

eseud 

1 a es9o0 
Acucd 

e¢100 

e6200 

aescd 

ee4ug 

eé500 

e600 

ec7cd 

PEBOO 

eosod 

e700 

e7100 

ereoe 

ATICCO 

e7400 

@7300 

arood 

e700 

e7800 

e7900 

eeudd 

eel00 

’ 68200 
7 08300 
* ae4o0 
a8500 

aeeod 

ee7oo 

eesod 

eeyoc 

Aeyuo0 

eyicn 

99200 

4 69300 
q ey4ud 
ey¥300 

eyo0u 

89700 

aysoo0 
evyvo0 
gcuoe 
serec 


958 


"1 
Ue 


10y 


SURE 1 


5 ant ¥ a ‘tas 


wRiteete7) 

en te 95 

ATCecAmCCT*L #ARIRCL,LIIFCACL) 
RTCeRPCaReF *FAG 


+eCAL CULATIONS FUR, AND STURAGE OF RESULTSee 


TFC LVL .bQ."OPRY Ma} 
TFC LVL EQ. "SWPH Mea 

TEC LVL EQe"UL hms] 
TFCLVL Qe "TL MMe? 
NOSCLewaNUthUS (Lem) 

PPCS¢eL Mo etPCONUSRPOC SOL eM) 
ATCS¢LeMySATCeRUTATCS (LOM) 
WOES ELM EMOCHNUTNOC SCL OM) 
POSSE LeMOBFCSANCPPCSS(L eM) 
POCSeLeMyBBUCCLITNNeRUCSCL SM) 
RICS¢LoM9ShHTICHRTIES( LON) 


TROSCL MYRBFOSCLPMYHPCSSCL eMIFATCS(C Law y+AOCS(L >)? 


MOCSeLe Myth TCS¢CL em) 


TECOCNE ONE SUZ7" OO Tr C25 e260 27 e275 dot 


RaibeRpCs(ls?) 
ROVBePpPCSclh ray 
RaoKeRPCS(ls}) 
R3I7HePPCScks2) 


RLOLRSATCSILALIFATCS (Le 2 2PAIUS CL» IFAT CS (Le 4) 
RqOZRaMOCS (Le LIFMOCSCL oe 2VeMULS( L,I) eMNeSsel ed) 
RUCIPepCssl(lL ee LysPCSSclL ee yshPCOS(L oI) +PCS$(lb ed) 
FVOSmonV CSL er Py HOCS(h ee Vs+POUS(L eS IFAC Sel ead 


WRITECH 28) 

PFAD(C1,39)100 

TECTNO,EQe"B")GU TO 29 
TECNGS clo) eFEO,UIGL TL ICI 
RytLOasc TPCSCLeadCNCS( Lod) I/1C56, 
TECNCSc Lol oF O,UIGH TO 807 
R7ONMCTPOCSILISI/SNOS( LoL IIS 1696.4 
TFONGSc( hoe eEQ,UIGN TO 30? 
RIBARCTPCS LO 2d/NOS(Lo2dI/IODE, 
TFONCSe Lo tPF RA 02G0 TA 304 
RADAR TPCSC Le 3I9/NOS(CL oI) Vs IODE, 
RIOAsNPS(L? 3) 

RLOSAcKOS (bso) 

ao To 71 

Pe4lyeroteP 

R¢I6ysRI36R 

FC 37 yerITe 

REPL eR IIR 

RCLOPeRIOIR 

ROVO2 VeRICEH 

RCL aARLOIB 

REVUS yeRICOK 

TECSWXCeNECEIGH TU 200 

#aeeRF QUESTS INPUTS FOR LOUN Meee 
wRITE¢¢*70°) 

READ G1, 39 )44N 

WRITE CH ° 1266) 

TECARN EQe"A" GU TO 109 

vsT3j 

Nal¥ 

weedy 

Ge Te 404 

Mel 
Nol 
wwe 


FORTRAN 1V PROGRAM FOR TTLCCM 


sien 5 


gu<oe 
gUsuG 
gU4ud 
g0300 
gucoud 
yo?roo 
gL 500 


‘9C900 


91000 
glide 
$1200 
g1300 
914¢0 
91200 
§1600 
61700 
91800 
91900 
92000 
9<10G 
g2<00 
624300 
92400 
92300 
92000 
g2?oo 
92800 
92900 
93000 
93100 
93200 
93300 
93400 
93500 
93000 
93700 
93600 
93900 
94000 
94100 
94200 
94300 
94400 
94300 
94000 


94700 


94800 
94900 
95000 
95100 
95200 
93400 
95400 
95300 
95°00 
95700 
93300 
95900 
g6v00 
96100 
96200 
9#300 


FIGURE l 
FORTRAN IV PROGRAM FOR TTLCCM 
(Cont'd) 


104 Oo 105 Jenene 
WRITE CE LOL IC VE Cart pTedo de CRRO Teo Tate 4) 
Tr (ynAyGO 10 106 
TeCJet1AdGG LO 4UF 
If(Je312G0 10 10° 
Ip(Je2s)G0 10 1UF 
Ce eeteRE AUS INPUTS USING DATA Ny FOR INC TRECT ADURESSING 
t- To ASSTGN VALUES TO CORRESPLADING KC) LOCATIONS 
Co Ry ARE SEQUENCFU TO RC) INPLTSaene 
READE 1,4) A280C,U 
Gn Tn 106 
108 READC1,/)4 
GO To 4306 
io? READ C124) Ae BoC 
Ge To 106 
ino) KkKaRyeM) 
RexWK yea 
MemMeoy 
KK SRV eM) 
ROKK 98R 
MaMe{ 
KkaRyem) 
ROKK 9sC 
MebMeoy 
KKaRYy Cw) 
RCKK ys 
MeMeot 
105 GONTINYE : 
wRITE¢1232) 
REAUE1,/)yRI2 
Cs TRE USER IS GIVEN THE OPTION UF SELECTING TRE TRANS™ 
Ce PORTATION CUST FUNMULa TO Bt VSED, .. 
Ce THE VARTOUS COMPUTATIONS ARE MADE HERE. REFER 10 
Ce VARIOUS APPENDICIES Of TTO-OKT=Q32°76ev3 LIFE CYcke COSTING ~ 
Ce FOR AN EXPLANATTONZANALYSIS UF THE FORWYLAS USED 
Ce 4008S CALCULATIONSe® 
Co @elLEARNING CUKVE CALCULATION®® 
200 GeALocrOER(20)9/4LOG1062.) 
KEBCREGGIRCL CB IZCC RELIG. DI*A(1, OBC SymeChesBdddae(ey sty 
M2ECCREPIACL et AIIZCC ERCP teddeaCiePB) aC Cehder( pathy) 22 
. e*(e},/B) 
CalCRELE IA CXIS*"B) 
REAP yacee(X2) eed 
RETO ap oeC RC PLyeN(729) 
ROTI #CRCZ7IMRETY) IS CRCT1D ROT 2)) 
-RETAYaeeRIT3) . = Soy Ee tea 
RESO SCORED ERCIIMR(14)*ROZ]TI IRENE) D4 
a CORELOPREV INCL Oe TRC2TIIERCIMIMROSIISK( 469) 
ReGWJyeR(2IIERC68) 
Ce eed L peut NENGy CONSUMPTIONe® 
REI yeRC2LI#RCLI*RCBARC9) 
t- eeIl2aeMATERIAL LCONSUMPTION®® ts 
RCIA yeCREZ4I*RE ZI) *ROD) 
Ce ted} 3ee0PQhATGR FERSONNEL** 
IF CRIOASNE Oe RC IOERIOA 


IFCRULACNE COs RCILIERIIA 
RalAaRelidPRCLO)"KC9) 
TRCTOONEs"B"IRC4I)IERAIA 
Ce sad Looe CPENATIONAL FACILITItoes 
te R¢SOy 1S DIRECT INPUT 
Ue ee J 1SeeCQUIPMENT LEASEHULNS** 
le R¢Sty TS OIRECT INPUT 


F=I=-15 


94AND 
94500 
AND 
96700 
QbANG 
946900 
grand 
97 1n9 
97200 
97400 
974n0 
O75n0 
Q7AN0 
ITT AO 
QVTAND 
97900 
9RNND 
9RIOU 
QAIMN0 
QAINN 
ORAND 
9ASHO 
ORANG 
QAarAN 
QRAND 
QgANNN 
90400 
99100 
997n0 
99In0 
g9040n0 
995n0 
QIAN 
_997n0 
O9RAN 
999Q0 
100990 
190100 
100790 
199390 
1On4n0 
100590 
190400 
1007THO 
100an0 
190900 
1O1A00 
O1i99e 
1NYANO 
1013540 
101490 
1015090 
191400 
101700 
191400 
101990 
102009 
192100 
102790 
102390 
10240 
192500 


ee rlAse cH TWARE SUPPORT es 
TE CRIOOR NE LOC ANU, ROTOIVFEQLO, IACLODIERTOGA 
TECRITOALNE OL ANUL ROTVLOVCFALO,IRCLPO)ERILOA 
RopA=RAC yO eR(110VeR(90) 
TreTnmenF MRM INC ARITA 
RORT)=“RCIW7V4N(91) 

wart reaetTiirh NORHATIONS COSTSee 
RES?) Te NTRECT TNeUT 

ee tIDeeOPFRATTUNS oo 

Read peCRCIIPSRE IM AOCALIFRCSO)eRCOTDFRCS2I#RCOB7)) 
served le eaNReANTZATIONAL MAINT oe 

TE CRIAD NE OL ANI, REPAY. FOO, R24) ERIGA 

Pacha eRe Pryvel CAP VePCPHVI/NC LAV VERE DOVAR(Y) 

Vee TomenF PAM ROW yHPASA 


PETE LE PeeINTEOMEN TATE MAPNT Oy 
ROAR NE OL AND, REPRE ILO, ACARI HERIGA 
ther COLL VEO LIVIN CTAVYPROTAVAROL7IVER (IB) 


FETAMENE TOM IECITVSRITA 
eed? ysbaeene ror MAINT COVERMAI yee 
Re WyeNeS7IPaML PS) eM (ON) 
TesRED) FQ.O. YR a) eN, 
ee Ve | elnteNFeny LRU/MOOULE RE RATR&e 
Be ATZERET VERZDV ARCA VARCTRIGREPOIZR CIB) 
ea wethaerrral MATMT FERSONNF, CNS Tes 
PEAUDVER GC VAVAME IP ISAC UA YER ( 69) 
eat PeeMALuTPNANcr FACTLITIF See 
NSIT=(REAOVENC TAVIS CAS 
TE CROSS) oF O.9, PCS VIARS AT ; 
e721 Jee stiPONeT FOUTPMENT MATNTENANCE we 
Me ayeNeMyaCIe Us 7yenC yyy) 
eet Get CONTRACIOR SERVICES #e 
Aes4y Te prReer TNPUT 
Par LeeVA TN TENANCE oe 
Res8yePo3SV4ACSIIHRCIPIERCSG) ‘ : “ 
ee r@P VP *eORAANTZATIONAL SHPPLY PERS, @e 
QeadsyeeNnIel (IH) 
ee CO VO eeINFERMED TATE SUPPLY PERS ae 
ROM yeeadeMC 37) 
eet o,TyeeNtOy SUPPLY PERS, He 
CNsTS Ast INCLUDED IN QVERHEAN KATES Ur 321,19 aca 
ea der dae cUIPPLyY PERSONNE Lee 
RendyeReIVV+ AC 9GIIA( IS) 
ea 2 er Les OMGANT7aTIONaAL SPanrSee 
NealyeRe THIVACVIFRC {IARC LA) /SRI10) 
ee VD CyPaeINTER/NPE PUT SPARE See 
Hea yeCACQVARELIFRCTAIYSR CTA ARO A) 
me 22D, 24 Vea ROPATN MATERTAL ee 
Te Maye OHREIPPVANCSIFOCRED ARE VARCLAIZROVH)? 
ee PIL 2 eee RE OLE NISHMENT SPARE Coe 
Real yen BPR ENP S4ROAS) 
ead Pra eMURTETCATTUNS oe 
NeahyeheQWyeREQQVIePC LOT) 
ae 20,2 re eR EPL ACEMENT CAMMAN SUPPURT tQUuUIPMENT es 
Rasy SR LOR IIREF 41) 
eee Pat StiSTAINING INVESTMENTS ee 
ResAyaheanryeWoI7IeV (VA) 
eater, SP eaINVENTITG® MANAGEMENT ee 
QWs. 
Rare, 
R¢7$7y20, 
Re rdaytn, 
Ny JOO Theat 


CET ne Sree es coment eteerctecatta rear yr ae nyt pram tne 


1eZeu 
c</00 
102800 


164900. 


1e3uco 
103100 
1c3<0C 
1034300 
10394C0 
103200 
1¢4°00 
103/00 
103000 
103400 
104000 
104100 
104200 
104306 
1¢440C 
104300 
104000 
10470C 
104800 
1044900 


102400 ° 


109100 
102400 
103400 
102400 
102200 
102600 
102700 
103900 


Le 


La... 


Ce 


FIGURE 1 
FORTRAN IV PROGRAM FOR TTLCCM 
(Contd) 


PAI eR LCLIMCHCTIFvCpIHCROE I "16d dI/R(6) 
PazsdyaRiaglr*72el) 
Fe23 yer(23I+R237 
~ RE3ZIOIeREII4IERIIAT _ 
CONTINUE 
Sedie eeeckneENiune DISTRIBUTION/HOLOINGe* 
ROCByaRC PICO "ROD HRC GID IN CRO 4027249) 
e322, 1seMIECHNILAL MATA SUPPORT «® 
R¢OS9yaRn(a7I*hC 29d 
e322, Few TNVENTUNY ADMINISTHATICNS® 
RC43 aR C2IIFA(6OIFKR( SS) 
we 3S2e44eSUPPLy PACILITIES** 
R¢59) 7S DIKECT 4NPUT 
*eI22 eS Pe THANSPLNTATION*® 
RE10E a2 eC KC EU) RC OBEROI IHMC TIER Z)y 
RO4AgR ESO) *KRC 40) RC 106) 
*e*Radp FORMULA 4S OFRIVED FROM APPENDYX E OF VCLedees 
Pet TTOeURT"CI2-7Ie\VJmAPL ane 
RO4Be(R(1)*RC9/NC169)® 
set07TSCARD AT OHO LEVEL*NEW LRU FROM DEPOTees 
CROTO)ACROE1 ROOF) *R66D)HH(O1 R664 )0R(66)) 
aet0RG TO. INT REPAIR AND RETURNOOO 
tRC7T1VHRE7T4 IHC 26 7R( 64 HR(6I)*RIES IHRE) AR( 64) AR (005) 
#at0RG To INT ANU DISCARD» NEW LKU TO CRGeet 
tROP EVAR C7TII*CDe*RCG4)HRESII*ROES IER (Ey eR C64) ARCOC5) 
tetDEPQT REPAIR/UISCARO RETUNN TO ORGee 
eROT2*C2*P(C61I*R663)*R(O9I42,#R6 614K 64) HK(66))) 
ean eyseR TH SELELT TRANSPORTATION FORMYLA2SEE 
TTO*ORT"03¢"78p=V3-ApF FOR EXPLANATION OF CHOICE S**e# 


WRITEC 1538) 


50} 


1029C0 


10¢V00 
196100 
10200 
402500 
106406 
106300 
106600 
106700 
106800 
106900 
107v00 


107100 .¢ 


107200 
10/7300 
yo7400 
147300 
107000 


107700. 


107800 
107900 
106000 
108100 
104200 
1¢%300 
108400 
1¢¢200 
108600 
10¢/GuU 


Ce 


READC1,39)LTR 

TFCLTR,EGe"A™ .UNe LTReEQ."U") GO TO jai 

WRITE C1216) 

REAUC1»IDILTR 

60 To 591 

IFCLTR EQ "ANAC 4A) SRGUA 

IFCLTR EG eB" R644) sR44B 

ee S2aeaSyuprLyta 

RC83 eal a2IMR(S8IoR( 43H RESIIERC G4) 

aad23ealOGhSTIC PUPPORT COSTdee 

R¢56) 7S OLRKECT UNPUT 

aed2QualOGiSTIC 2UPPORT#e 

RO32y3R(84)4R(85)4R(56) 

eeDROaaPERIGNNEL TRAINING & SUPPORT te 
ERM a ae 

aedQ0QeeQPEMATING ANU SUPPONT**_ 

REM RC ILIFRCIZIOR(99) 

Ip CAWN,EQe"A")GU TO 1111 

RESUZ ACRCWI I ACVIMRES7IIENOSZOIOROILZ ye AC 3ILI+ RC IIG) 

REIT6V@ACAPIFROVIFR( 349) 

R¢3I00eKC941 )4R6 5596) 

Go To 141, 


#aeR BD CALCULATIUNS awe 


1911 R¢23AeRO2IS9) 


ROSI7T)aARE2ZIVIFR( C40) +R 241) 
RO236)eRC2457 DoR( 642) 

REZJ0 wNEIIL IMR EIZ)ERCSIZI*N( 234 )4RO 2559 
R¢6223 eR E264 HR CEZ5 ERC A26IENC 227 ERE Z9By 
REZLAeREZ19I4R6K20)4R6 221) 

REZL2 ANC ZIIV+RC S14) sREZISI#N(C ZIG IHN C247) 
ROZU9 wkKC210) eR 411) 

ReeC7 eke Zvi) 


; 
P yap ce YEOC OT PYPNCOPRA)FROFZ OS FRC SS2yHhC 779) 
‘ RECs pahe serene) 
PEOVEOE Reedayehe 2b en( 296) 
1c%2e0 Reecg yeh C2be pan(<0}) 
9 ¥E00 NE2OH HRESULT eM Cen) 
revised Ce aeePRen; CTION CALEULATIONS #80 
re 84oe REM WHE IER YIN (349) sP(I50) 
ee Fac REM a yeh CMS ep (SMM ysRC IAT IMMC ASL IVF#RCAS2P+HRCISIyOKE ISA) 
. ( Qe FAC yet m4} yen 342) 
resto Folgp ye ROSS) - 
yr SPot BEMA7PeAC IIH SeKRC IAQ )sA( 343) 
“5 RedyarvoheI sper (sha) 
11 0Uul Re PA eR CIETY aH (ITAY } 
sycrac RCAS7 ERC IVER en 6929 ysre 325 
ree ROW Yeh LE SVEN STAVE CATO VIME VADVHERC Aq yeR( 932 VENCI9I) 
r1G4cG. * pC 220,¢RC S25) | 
190400 PCM IVARKOMAV EDC IPS ERC IPA IOMEC IVI IERC IL AY | 
FLEOCE REALM ypwk AUS ow (SIC eFC SIS) | 
1yC C00 ROPES ek CWE Yen I07} 
‘ a ryeree RECA) e REIO4) 
yp COE ROPOM ACUI eplC SOS ISR CICAIERC IVDO REVI VFRC III +KOIZ0) 
eyC8e¢ RCO debCIMS VHRCI71) 
t+e14UG ResOnreke sly ver (say 
PyLVCO yet NyUPesRnCas? 
. tpl<eaG TYeresSy 
F Pe But §, Ry. Ysn¢(g) 
r1140¢ eRitpegeg2is 
rrtsee WRITE Cf*#12)) 
sy1eoe TeCSk¥ ne FO) wRITEC TO 140) 
t1170C TFC Reg) NE CCHGSEC49) yWRITEC I 92026) 
t11*co TrCR EAD ALE ChGSh20) WRITE(C I 92030) 
yrisoc IF CR OG) At eCKGSCU9)RRITECI 92079) 
ryelee TEC ROSY ALS CKCSUOD)yWRITECIL 22078 DTUPC»QTY*RUY = 
112106 IFCREZOCy Ewe CEGSCZ00VIGO TC 968 
p1eeCO TE (SwxrmeF Qee WET IEC J »I/0U00) 
j 9192200 TECSWXReE Ge LIWRITE CL oe 10009 
1929CC Co see ecCAVERSICNE AND FORMAT FRIATOUTS CrNE KERE Cote 
1pé20d Ce PeNOTE pe OCUOOL ARIK) CONVERTS VALUES TC MILLIONS e* 
fietu0 Ce eetRenete 
122700 393 KwKeZ0q i 
11¢€800 Lei 
11<¥U00 OO i276 val?%3 : 
373000 Meikoty) t 
197100 VALOR ae CCUCOL ent) 
11443200 BH Toer dhe cO Ore d00k 2009s 2010) om 
P1300 ZOQUl Tet Mew yeNEPCRGSCR) WRITEC LP EUCE CROCS» Sra dele? ),VALCK) | 
113400 Go wr ye? f 
PEIDOO ZOU? TECHERYeNEPCHESON) PHRITECE PS UO2)CROCTs Soe Tadeo? de VALCK) ! 
13°00 GG 14 pee . 
TIZPUC ZOCE TECK Ky NE CCRGSCM)WATTE CE e2UC3)CROCT oy rstedel) -VAt(R) ; 
14,2500 60 Te 422 
19900 2OOY PECK Ew eREMCHGSON)DWRETECD® CUCG CROC Toya lebo?) -VALCR) 
1149000 ar Ta 4? 


LL4LOO 201 TECHEKyeNEKCHGSCM) )HRTTECLPeUCS) CROC Toy po dadel) Valen) 
114200 492 Kaxey 


1143uG Laltt 

114400 y7¢ CONT INYO 

ty4300 HRITECL 20S IE YVALL20NY 
114000 Ue eater ar Oucllcneete 
+14/00 wRITEgge321) 

*e4E0g wRiteg ete tet) 


BO TECH T Cet weRNICICOIIGO Te 997 


“© 


114900 


112000 
912200 
1192C0 
1124300 
112400 
112200 
113000 
115700 ail 
115400 
115900 212 
11¢000 


-y1eloog 20143 
11°€00 
116300 2914 
116400 


11300 20919 
114000 155 
11¢/700 
116800 
11¢900 480 
117000 
117100 Ce 
117260 
117360 
117400 997 
117300 
117°00 
117700 
117500 
117¥00 
11600C 
11£100 
11%<¢¢c0 
11300. 2016 
116400 
116200 2017 
116600 
11670Q 2018 
116600 
118900 2019 
11¥000 
119100 2020 
11¥200 165 
1194300 
11%400 160 
11¥200 
11¥°00 
119700 
119800 
11¥900 996 
120000 te 
1z01GQ Ue 
1z02u0 
120300 
120400 
120200 480 
120600 590 
12¢700 
1208600 
1z€900 660 
t21bed Ce 
121100 ts 


FIGURE 1 
FORTRAN IV PROGRAM FOR TTLCCM 
(Cont 'd) 


WRITECH 91000) 

ke300 

tel 

No 850 Jel’55 

MaIPCLy 

VAL CK ee 90U001eREK) 

GN Ta¢7011 42012-4013, 2014,2015) ym 

IF CR EK NE SCHGSC(R) IWRITEC LS EVOL CPOC Ts j)olete7)oVAL(K) 
ee Toe 155 
TECROKyeNECCHGSCR)WRITEC LP CU0Z)(CPOCT > yyelmio? pe VALCK) 
60 Tn 155 

TE CReK yeNEPCHGSCM)WRITEC LE ® 2U03)CPOCT eo ype lete? a VAL“) 
6c To 195 

TEC ROK) NE ®CKGSOR) WRITECL>ZU0M) PDC IT» yyoleto7?)»VAL(K) 
60 Tr 355 
TFCROKyeNEOCHGSCM)WRITECL 2200S) (POC Toy) oleate?) »VALCK) © 
Kako] 

KKSKKO4 

Lele, 

CONTINUE 

WRITE C122022)VaL 03900) 

Petree See*seRcnhseR(6) CONVERTS ANNUAL COSTS TO Liven = 
wRITE¢12121) 

WhITE G4 2121) 

IFCRO30)eE&eCHGS630)9GO TO 9¥E 

WRITE CL 21000) 

Lsl 

Mel. ' 

DO 160 Jai746 

kKelRoSer) 

VAL CK we OOUU0L ARIK )#R (6) 

NelOs( i) 

GO TOCACLO*<OL PH eOPBs 2019s 2UeO) on 

IFECREK ONE CCHGSCS)WRITECL AUC ICOSCLeydslalelsVAlcK) 
co To 165 

TFECROKS ENE CCHGSC NR) WRITECL 22002) COSC Lays Tele?) sVALCK) 
Go To 1¢5 

IF CROK PeNESCHGSCA) WRITE CL2OU03 COSClayys tals? ys VAL (KS 
Gn Tn 465 

TE CROK eNESCHGSCS WRITE CE 22004 COSCl ay psdaic? ye VAbeK) 
Ga To 165 

TF CREEK yeNECCHGS( A) WRITEC IP CUUS(CUSCT sy peislal ps VALCNS 
Lel¢} 

Maho} 

CONTINUE 

WRITECA220¢632VaL030) ~ 

VAL CAB ySVAL( 200) VAL C300, 4¥AL 630) 

REMB yey AL (48) 

WRITE C1 22024) vali 4@) 

TF CREGA) Ewe CHGS(48) pWRITEC 122025) 

@enerCaO0S SHGS¢) AND RC) HERE 

NOTEsOn SUBSEQUENT KUNS ONLY THE CHANGES ARE PRINTS cot eet 
IFCSWxB.NEe!) Go TO 500 

00 450 Ket7400,1 

CHGSEK FRA) 

CONTINUE 

SwX8s82 

On 600 Leir400,1 

Rel jaCHuGsc(l) 

CONTINUE 


THRE USER TS GIVEN THE OPTION PERE TU wawt ARY cHanULS 
TO THE ARIGINAL INPUTS, THE LRYTICNS ARE TO CHANGE Vest 


F-I-19 


AD-A056 981 JOINT TACTICAL COMMUNICATIONS OFFICE FORT MONMOUTH N F/G 17/ 
COST EFFECTIVENESS PROGRAM PLAN FOR JOINT TACTICAL COMMUNICATIO—-E-7¢ (U) 
JUN 78 

UNCLASSIFIED TTO-ORT=032-78B-V3-AP-F 


"| . SEBERRESREEs 


(MED 


"TEURE 


ORTRAN IV_PROGRAM POR TTLCCM 


Tenia 


poledO Ge yARIAML ES, JUST ASSUMPTIONS» UR ROTH, CNLY THOSE 
171300 Ce FLEMENTS THAT ARE TQ PFE CHANGED ARE ENTERED, 


171400 wRITFEEy 137) 
171200 SO REAL CIATO)MSG nee eur ; v4 
y710cCc TECMNSG EQ. "N") GU TO 900 
717006 TECMSG BAR) GU TO sf 
rr beor IF (MSG EQ."AN) GU TH 52 ‘ 
y2tyvoe TROMSG EG. ¥") GY TO 53 
72000 welTecyey A) 
€:0 Ga Tess = 
é La | SwkX Ce? 
1224300 woTeeygey at) 
peera Cn Pe pba 
d $2230 ee SwkCa3 
y7ecod wHhiTroqeqae) 
qzrercd GO Tm 434 Saag } 
y7erno «3 SuxCea 
yee¥ee WRITecyeg 2) 
3 y20ad co Te ta 
yz For 55 SwXCes 
t2seus WRITE OPS $3°) 
teddou ao to pia 


973400 ond S7ToaP 
473200 EAD 


ee . . ihe 


SECTION B 


GENERAL INFORMATION 


t. ACCEPTABLE INPUT DATA 
The cost and data elements that drive this model are broken down 
into two categories; constants/assumptions and variables. 


The constants/assumptions are data delements that have a high dojret 
of constancy and so have been incorporated into the program to reduce data 
entry time. Although labeled "constants", these items may be changed during 
the execution of the program if so desired by the user. Upon completion of 
the program, the constants revert to their original values. Permanent 
change of these elements must be made by amendment to the program and re- 
compilation. The list of this category of data elements is shown in Table 1. 


The list of variables, or user determined items, 1s depicted in 
fables 2, 3, 4, and 5. These items will be entered during execution of the 
program in response to program generated requests. For the convenrence of 
the user, Tables 2, 3, 4, and 5 have been designed so that they can be used 
as input sheets by putting the required input data into the input value 
column. Tables 6, 7, and & show the model's output cost structure. 


In addition to the aforementioned cateqories ot data, the user 
will be required to indicate, in response to a program generated message, 
which one of two transportation cost formulas 1s to be used. These two 
formulas are described in Table 9, 


Il. PROCESSING AVATLABLE 


Options within the program allow both the variables and the 
‘constants" to be manipulated to show cost sensitivity to changina factors, 
Atter the initial generation of cost data, the program will generate and 
print only those items that have changed from the original cost figures. 
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rat 1 Hr 2920 hrs/yr) 
F pot verhaul Rate (.20) 
ransportation Cost Factor ($.50/I1b) 
ippert | Maintenan Factor (.10) 
epal laterial Cost Factor (.05) 
a. tion (10) 
lding Inventory Factor (.03) 
‘ r ower Cost Pio } kwh ) 
\ ransportation Cost Factor (. ) 
I LS. A <> a Int. Level) (25 mi) 
ist. B. (Int. to Depot Level) (3000 m1) 


'ransportation Factor A. (.00] lib /mi ) 
ROC r'ransportation Factor B. (.0001] lb/mi) 
RO( Non-Recurring Investment Cost Factor (,.40) 
RO Inventory Replenishment Cost Factor (.05) 


i Available Manhours per year (1656 hrs) 
Modification Factor (.005) 
Replenishment Factor (.07) 


TAB 


~~ 


RESEARCH AND DEVELOPMEN' 


DATA [INPUTS POR PORTRAN LCC MODE 


1stey CCM wat Prput 
wt Elem. Data Deseription urce Value 
x Lil ‘ontractor (Concept AV) od } 
N ; Ld2 oOvernment (Cancept (sv) (G) 
ROOK ed Subsystems (N-R) (Cc) 
R210 Leaves System Engineering (N-=k) op 
R21) £22.12) Projyeet Management (N-R) (C) 
R213 baa cid) DTSE (NR) (CO) | 
. » R214 122.132 OTSE (N=R) (Cc) 
R215 122.233 Mockups (N-R) (Cc) 
L216 122.134 rSE Support, (NR) (C) 
v2) 122.135 Test Facilities (N=) (Cc) 
R219 122.14) Equipment (N=) (c) 
R220 L22.i42 Services (N&R) (C) 
R22) L22.k63 Facilities (N=R) (Cc) 
R222 L22.15 Peculiar Support Equipment (N-R) (c) 
LL 122.16) Tech. Orders § Manuals (N-=kR) (Cc) 
R225 L2eet62 Engineering Data (N=R) (c) j 
R226 L22.163 Management Data (N=) (C) 
R227 L22. 164 Support Data (N-=R) (Cc) 
R228 122.165 Software Support Data (N-<k) (C) 
R229 ey a @ Other (N-R) (") 
R23] 123.1) Program Manadement (N=) (GQ) t 
; R232 123.12 Yest Site Activation (N=-R) (a) 
R233 Laswks Government (DTE/TOTE) (N=R) (cd) } 
R234 123.14 GFE (N=R) (a) , 
R235 a2ask5 Other (N-R) (GQ) { 
R239 Ve heb ba) Subsystem (R) (c) | 
R240 125.12 System/Project Mamt (8) (Cc) i 
Road LASS Other (R) (€*) \ 
‘ RIG. 126.1 Gevernment CR) ) 


et 


Input 


Data Description : D Value 


ubsystems (N-k) 
System Engineering 
royect Manaqement 


Ul} 


LILELesS 
(N=R) 
(N=R) 
Program Management (N=K 
St ite Activation (N 
Common Support Equip (N- 
Ottware Center (N=-R) 
4 N=k) 
tiventoryvy Management (CN 
‘ther (N=-R) 
Losys 
tem t wTineer ing 


ye Wager 


tion 
Vehie ls 
tem Assembly, Install, 
& Checkout (R) 


h Orders & Manuals 


Pnqineering th 


4 
TABLE 4 
OPERATIONS AND SUPPORT 
. DATA_INPUTS FOR FORTRAN LCC MODE! 
' Register LOCM Data Thpat 
No. Cost Elem, Data Description Source Value 
; ROO Equipment Quantity (4) (G) 
ROLS Unit Production Cost Est. ($) (G 
ROL Quantity Used for UPC Est. (#) (a) 
aOL0 Learning Curve Slope (%) (O) 
i roo 4 No. Operators/Equipment (#8) (co) ] 
{ Rov. a Operator Cost (§ he) (Ga) 
RLOY No. Software Personnel (#4) (Ga) 
RLLO V Software Personnel Costs (S$ /hr) (G) 
; ' ROS? No, Depot Personnel (4) (C/G) 
RO?75 Depot Personnel Cost (S/hr) (a) 
{ ROL6 y Org. Level Maint. Pers. Cost (S/hr) (a) 
| ROLS VU Int. Level Maint. Pers. Cost ($/hr) (G) 
ROL Equipment Weight (lbs) (e) 
2 } ROO] Ava. Weight of LRU (Lbs) (c) 
2 ROG2 Avq. Weight of Repair Parts (lbs) (C) 
ROA Avg. Replacement Ass. (LRU) Cost (9) (Cc) 
ROLS Avg. MYTR (Org. Level) (hrs) (Cc) 
ROL? Avg. MITR (TInt. Level) (hrs) (C) 
ROd6 Avg, MT?TR (Depot Level) (hrs) (Cc) 
ROLO Avq. MTBF (hrs) (Cc) i 
RO2? Discard Rate (4) (Cc) 
RO?) PQ (& of ALL failed LRU's to be 
repaired/discarded at Int. Level) (9) (C) 
RO?2 P3 (% of ALL failed LRU's to be 
repaired/discarded at Depot Level) (a) (C) 
RO?9 Avg. Depot Level Repair Rate (4) () 
ROLL Ava. Power Rating (kw) (c) { 
RO22 Avg. Preventative Maint, (ir yr) (C) ’ 
ROL Avg. Material Consumpation Rate (C) 
(units “yr equip) “ 
ROQS Ava Material Cost (S/unit) (Cc) H 
ROQY Tech. Data Mamt Costs (S/paqe) (@) 
RO4? No, Page in Set of Tech Data (paqes) (¢) ‘ 
ROSO 314 Operational Pacilities Cost (3) (i) 
ROS) 31S Equipment Leaseholds Cost (9) (G) 
ROS. 317 Other Operating Costs ($) (G/C) 
ROS3 2/ 321.2 Maintenance Facilities (9) (a) 
“  ROS4 s21.4 Contractor Services (S$) (c) 
! ROSS y22.4 Supply Facilities (§) (a) 
“  RO56 323 Other Logistic Support Casts (9) (CG) 
n076.2/ Support Equipment Area (ft ayy) (ca) 
Fe T=25 


Re SIAM AOR Fae Pant . renee 


: 
; 
! 
’ 
a i . 
PERATTONS AND_SUPPORT 
ATA INPUTS FOR FORTRAN LCC MODE! 
(Cont'd) 
Register LCCM Data Input 
I Cost Elem. Data Description Source Value 
Equipment Code (#) (Analyst) 
[reration Number (#) (Analyst) ‘ 
‘loor Area Cost (S/vr) (G) 
Maintenance Work Area (ft° yr) (C/G) 
Maint. of Software Center (S$/yr) (G) 
RSD Estimate (S$) Le op 
~ eculiar Support Equipment ($) (Cc) 
4 » 1 N-R Production Costs (5) (C/G) 
R331— n Support Equipment (S$) (C/G) 
}3=> yt r Recurring Products ($) (C/G) 
umber of New FSN (#4) te) 
“i ler 5, OOK (C} 
,Ooo = $9,999 cc} 
,000 = $500,000 (Cc) 
ver $500,000 (Cc) 


AJ These inputs are not required if the Appendix D, Military 
rsonnel and Training Costs (MP & TC) portion of the mode] ' 


used. (See Table 5 for inputs to MP & TC portions of ' 

{ 

' 

. ig . _ “ . ’ 

2f/if data is to be input for RO76, RO86, and ROSY, an Input t 
is not required for RO53. ; 

' 


3/ These input irre required only if not previously input. 


TABLE 5 


MIBTTARY PERSONNEL & TRAINING COSTS 
DATA INPUTS FOR FORTRAN LCC MODEL 


‘ 
ae en 


Data Desoript ion Cho 1 ce of Values 


lL. Service A (Army), N (Navy), MC (Marine Corps), 
AF (Air Force) 


OPR (Operator), SWP (Software Personnel), 
OLM (Org. Level Maint.), TLM (Intermediate 
Level Maint.) 

MOS See TTO-ORT-O032- 76A-VI~APD 

Pay Grade 

Number Number of personnel at level in MOS and 
Pay Grade (99 or less) 
Input Values For 


Service 


wae LEVEL WHAMOS TE? | aaapany GRADE***, ***NUMRERY #8, tee 
OPR 
SWP 
OLM 


TLM 


— 


Ob 


Data Descript ion 


Research & Development 


Antractor 


Concept Formulation & Validation 


} ale Development 
ale Development (Non-recurring) 
tractor (Non-recurring) 
Ay Lon yt) ” \t (PME) 
i 
ten (Specify) 
t } t Management 
rlneeriang 
Y Management “ 
m Test & Evaluation 
t t & Bvaluatr 
) Vabluatyoa 
AUC LON pert 
¢ " Lit. 
rat rr 
‘ Y t 
rX 
rlit 
} , \ rare t ' Urgent 
ut 
hnieal Order S Manuals 
bn ring Data 
Management Data 
ppert Data 
ftware Suppert TA 
‘ (speerey) 
rom (Nor re rerpye 
roadram Manademer! 
t t ACC PVA ’ 
ved t (6 ) 
4 Pity ’ en} 1 Yd hay 


ther (Specify) 

ull Scale Deve lopment 
Contractor (Recurring) 
Prime Misston Equipment 
ubsvstems (Spectfy) 


(Recurring) 


(eMb) 


systems Projyect Manacdeomett 


Other (Specify) 


Government CRecurring 


Register 
No. 


R300 

R301 

R302 

R303 

R304 

R305 

R306 

R307 

R308 

c R309 
R310 

R311 

R312 

R313 

F R314 
R315 

R316 

R317 

R318 

R319 

R320 

R321 

R322 

R323 

R324 

R325 

R326 

R327 

R328 

R329 

R330 

R331 

R332 

R333 

r R334 
| R335 


TABLE 7? 


PRODUCTION 


COST DATA OUTPUTS FOR FORTRAN LCC MODEL 


LCCM 


Cost Elem. 


200 

210 

rai ee 
ye AR a 
ZU, LR 
ake 
BN LS en 
pn a ae 
vB NE 
PN SER SSF 
311.143 
2212.133 
y hk ee 
Sleek 
211,252 
241.152 
211.153 
211.154 
2LLc LSS 
211.16 
ALL G27 
4ieel 


212.182 
212.13 
212.14 
2lgets 
212.16 
212.17 
212.18 
212.19 


Data Description 
Roadie sa emer te drt, a led es 


Production 

Production (Non-recurring) 

Contractor (Non-recurringq) 

Prime Mission Equipment (PMD) 

Subsystems (Specify) 

System/Project Management 

System Engineering 

Project Management 

Training 

Equipment 

Services 

Facilities 

Peculiar Support Equipment 

Data 

Technical Orders & Manuals 

Engineering 

Management 

Support 

Software Support 

Initial Spares & Repair Parts 

Other (Specify) 

Government (Non-recurringq) 

Initial Training 

Equipment 

Services 

Facilities 

System Test & Evaluation 

Production Acceptance Test & Evaluation (PATE) 
Operational Test & Evaluation (OTSE) be 
Program Management 
Test Site Activation 
Common Support Equipment 
Software Center 
Government Furnished Equipment 
Inventory Management 
Other (Specify) 


(GFF) (Specify) 


Shae, 


‘ 


tor 
toan 
M 


ANG 
, 
vt 


Nes eA M 
bptr.or 
3 
ms 
} 
at 
e (PME) 
" ' 
ayrt oi 


Equipment 


\kal 


TABLE 


OPERATING AND SUPPORT 
COST DATA OUTPUT FOR FORTRAN LCC MODEL 


Register LCCM 
No. Cost Elem. Data Description 


RO30 300 Operating & Support 

RO31 310 Operations 

RO33 SER Energy Consumption 

RO34 312 Material Consumption 

RO41 313 Operator Personnel 

ROSO 314 Operational Facilities 

RO51 SES Equipment Leaseholds 

RO87 316 Software Support 

RO91 316.1 Software Personnel 

RO92 316.2 Software Center 

RO52 317 Other Operations Costs 

RO32 320 Logistic Support 

RO84 32) Maintenance 

RO35 321.01 Personnel 

RO36 322-22 Iyganizational Maintenance 
RO37 Sel.b2 Intermediate Maintenance 

RO38 I2E. £3 Depot Maintenance 

RO69 321.14 Depot Maintenance (LRU/Mod Rpr) 
RO53 B28 are: Maintenance Facilities 

RO39 en Support Equipment Maintenance 
RO54 321.4 Contractor Services 

RO85 322 Supply 

RO42 322.1 Personnel 

RO93 Se2ehd Organizational Supply 

RO94 322.12 Intermediate Supply 

RO95 322.13 Depot Supply 

RO58 aaee2 Sustaining Investments 

RO40 J22021 Replenishment Spares 

RO81 322.211 Organizational Level 

RO82 pe Wer ls Intermediate/Depot Level 

RO83 S22 9255 Repair Material 

RO97 322422 Modifications 

RO98 322.23 Replacement Common Support Equipment 
RO43 SPER, Inventory Administration 

RO23 3225.9% Inventory Management 

R068 S22 632 Inventory Distribution/Holding 
RO59 322633 Technical Data Support 

RO55 322.4 Supply Facilities 

RO44 JaeeS Transportation 

ROS6 323 Other Logistic Support Costs 


( PERATING AND SUPPORT 


“! DATA OUTPUT FOR FORTRAN 


(Cont "d) 


Register LCCM 
No. ‘ost Elem. Data Descript Lon 


ROOD Personnel] Training & Support 


R1LO] 3 Replacement Training 
R162 2 Health Care 
nK1O3 3 ersonmel Activities (1 


RLO4 ‘ Personne 1 Support 


ition Costs Calculated 


Other keqisters Used but not Printed Out 


ailed LRU's discarded a Org. Level) 

1iled LRU'’s aiscarded at Int. Level) 

failed LRU'S repaired at int. Level) 
Depot Overhaul Transportation costs (5) 


TABLE 9 


TRANSPORTATION COST FORMULAS 
DEPOT OVERHAUL TRANSPORTATION FORMULA: 


RL06 = 2 x ROA x ROO x RYO & RII x KR 


TRANSPORTATION COST FORMULA A_(R44A) : 


R44A = ROO x R40 + RLOO 


TRANSPORTATION COST FORMULA B (R448) ; 
R44B = ROX art x )%79 x [xsi x ROI X ROD + ROL xX RO x wv 
+ R71 x R74 ‘ : x ROL x ROY xX ROD + ROP x ROA x noo 
+ R71 x R73 x : x ROL x ROI x ROS + ROL xX ROA x xv 


| 


+ R72 x (2 x R6L x ROY x ROS + 2 xX ROL & ROA x wo |, 


where, 


R values are as defined in Tables 1, 4 and 8. 


" 


ATA GENERATES 


iqure ~ depicts the types and format of data qenerated by an 
Wipe program. As shown on the figure, there are two types of output 
erated by the program (messages and data) and one type of input (replies). 


The messages are lines generated by the program which may 
require a response by the user. 


Data are lines generated by the program which ref letts the 
results of the computations in a readable format. 


In response to messages, replies are those entries made by 
the user to input variables, to make corrections, or to supply informa- 
tion which will determine the processing flow (NOTE: A reply is 
required following any ? symbols produced by the program). 


Iv CONVERSATIONAL SYSTEM CONTROL STATEMENTS 

Input data is entered on-line, during execution of the program, 
in response to program generated messages. Each messaqe indicates the 
type of data/response to enter and its format. Refer to Figure 2 for 
the messages and required entry ftormats. NOTE: All] figures are entered 
as real numbers and, therefore, must contain a decimal point. 


Vv. ENTERING YOUR INPUT DATA 

Input data is entered on-line, during execution of the program, 
tn response to program generated messages, Uach message indicates the type 
of data/response to enter and its format. Refer to Piqure 2 for the 
messages and required entry formats. NOTE: All tiqures are entered as 
real numbers and, therefore, must contain a decimal point. 


Vi LISTING DATA FILES 


There are no data files associated with this system. All input 
and output is via the remote terminal. 
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FIGURE 2 


SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS) 


RUN TTLCOM TRITACL 
RUNN Ts 


ee ewe we ee ee we ee em rr ee ene 


TRI-TAC LIFE CVCLE COCT MODEL 


INFUT THE NAME OF YOUR Sy TEM EQUIPMENT 


IN THIPTY «20: LETTERS OF LESS . 
TTACTICAL DIGITAL FACIMILE, | pate Lrept 
DO YOU WANT TO CHANGE TY SLry TRE MOTELS AO UNP TIONS — 
ANSWER Y FOR VYESs N FOF N22. Bar 

" ah Icaasciied <n = a3 i. Reply 


THE FOLLOWING ATSUMPTIDNS BRE MADE 


CRON]. DPERATING HOURS 1S e920 HRS «YP 
cRQOS) DEPOT OVERHAUL RATE IS 20°. 

(ROOD) TRANSPORTATION FACTOR If $.50-LE 

cP004) SUPPORT EQUIPMENT MAINTENANCE FRAC TOP IS 10% 
CROOS) REPAIP MATERIAL CODT FACTOR If 5°. 

CROUS) YEAR? OF OPERATION IS 10 YERRS 

‘ROOT HOLDING INVENTORY FACTO I$ 3% 

CANS) POWER COST IS gl. 0a PEP KWH 


(Piso» TRANSPDETATION CDOT FACTOR If 5". _Msq 
CP0GR) DISTANCE FROM OPGeNITATION TO INTEPMENIATE #3 


MAINTENSNCE LEVEL IS &5 NI 
(Puss) TRISTANCE FROM INTEPMEDIATE TO LEPOT MAINTENANE E 
LEVEL IS BAnn MI 
eRORS) SHORT DISTANCE TRANSPORTATION FROTOP Io d.o0nt Gi 

i LONS DISTANCE TREANTEDETATION FSCTDOFR 1° deeoud eft 
NON PECURRINGS INVESTMENT FACTOR IS 40 
eRrSte INVENTORS FEPLINISHMNENT FROTOR TDS. 
CPOSO. AVAILABLE MANHOURS PEP YENF LeSa he ; 
CPLOG?) MODIFICATION FRCTOP 2 00S 
PLU) RPEPLENISHMENT FROTOP 7. 


IF ANY OF THE ABOVE ATSUMPTION® ARE NOT VALID = | 
FOF VOUR SY STEM-ECUITPMENT. ENTER THE CODES! SND CORRECT VALUE ay 
ONE AT A TIME AD FOLLONES ' 
PNNMNe ss GIHERE FINTIN TO THE DeeTe ELE MEn © bee bee kTi : 
. AND © 12 THE DATA VALUE ENTER AO OR REAL NUMBERS, i 

IF NO CHANGES ARE RECUIPED+ OF AFTER CR OT CHANGE Heo BEEN 

' MADE+sENTER FoSosii, eee Fi 2 

PRON eS EO. ve 

. TROOZRO. -Reply 


PROSSeN, 

NO YOU WANT TO USE APPRENDI: te 
MILITARY PERSONNEL AND TReATNIMSs TO COLT THE Msq 
MILITARY PERSONNEL OF VOUS oYSTEM 7 Pe 
PNTHER \ FOR YES. N FOR RO. #4 


bs ~ — -Reply 


FIGURE 2 } @ 
SAMPLE PROGRAM OUTPUT (WETH ANNOTATIONS ) 
(Cont 'd) 
wee TY  MICITAS PEF -ONMEL "RNY TERINIMG CO °Tt 
IMDICSTE THE TEPVICE OF THE PEP SONNEL TO FE COrTTEN _Msq 
eee ee TT POR eee om FOR Ney. MC FOR MSPINE CORP. #S 
me WE FOS AYP FORCE 
nt 4 af , __tReply 


ENTER THE PERSONNES. LP DEMATION TN THE DFR 
Ail FORMET INDICATED USING THE FOLLOVING Cones ANT 
SERPEPATING THE DATA BY COMMASE \ 
HINDER eeLEVELee ENTER ONE OF THE FOLLOWING CONES$ 

OPP = OPEPATOP 

Tue & COR TA$WARPE PEPLONREL 

OLM = ORGANIZATIONAL LEVEL MAINTENCE 

ILM = INTERMEDIATE LEVEL MAINTENANCE rs 
LINDER eemDtee ENTEP THE HPPROPRIATE CONE AS FOLLOM: Mag a | 
FOF mervs NOS CONE mutT RE OF TYPE XNAMX #G 
FOR HAM)? MOT CODE MUTT RE ARRSSOD Le RAINS DR BIRR ae 
FOF MRPINE COPE MOS CODE musT BE 
FOP AIF FORCE NOD CONE MUTT RE NNXRY 
WHERE DS SNUMEER . NT RE At PMP 
HINTS eehey Bien lfee EMTER Fey GRATE EL 8 £9; 
UNTER @ehlIMNEERee FNTEP THE NIIMNBER DF PERSONNEL «Od TO 4S 

5 + TO PE SOT TED FOF FROM? LEVEL ee MMo ANT PAY SPADE ENTERED, 

UNDER eehOnfee ENTER DD WHEN pil ONLY TF YOU REE 
FINI OREN WITH ALL JNPLITS AT ALi LEVEt 


CEN-OPE. OGRE ES. 0 


eel fol eee eon eer eehy KREHITIE ee. eoniint f hee. ee]i[JNi oo 


TOLMeETH1412 +E S- 01. +Replies 
POLE VEL emer wom] eo. eehr, OTE ee CON IMKE Pee, eeliiiNfoo 


TILMEET=24123ESe Olsec. : a ee een oe 
I> PEPCONNEL CODTING FOF TRADE-OFF «rn? OF BASE LINE COST 
ECTIMETE. INDEPENTIENT PRPAMETPIC COUT ESTIMATE DOP 

CAT PRESENTATION «bye ‘Msaq 


HOTESOUTENT TO LEC MOPEL FOF TPRDE-OFF «Ry TS AVEPRGE Ta7 
cOcT SES mean woe, FOR «be GUTPUT To ACCUMULATED 
PEP COmNEL COCTS. ANTWES WITH & OF F 
A +Reply 
PO VOU want TO INPUT ALL THE CNOT } 
ELEMENT? FOP PepePenheS ogee ANT PRODUCTION cP Soe Pasid Msq 
oye CH Wet T THE MINT eeie TPT TO QREFATE THE THs 
Lec MODEL CBs 
oe +Reply 
ENTES PNET VEALED &° THDPOATED. 7 
ENTEF CNL THE VALLES. Tm THE ORDER 8 “PECIFIEN. 
“EPEPSTE FACH VALUE HIS & COMMA, 
Fiery Sam pele ANS ees H 
ENTER Verne FOP POS PSUS MEN RAID. 
op Go ben oe Oe ae 
ENTE® VALUE FOF POLI RoLSePedaeRets: iMsgs* 
7Deeds © OO #O-14 
ENTEP VALUE FOF PoLeeRPerreRoiseRect« 
TO. ee Oe Ow j 
ENTEP VALUE FOF Peel POSE RES PRES: 
76440. + O44 Cew 
ENTER VeLUE FOF PoShe PEST PSOReRLQGe 
76,¢% «0.0606. 

r ENTEP VEeLuE FOP PSB ePLSSePAI3eRPES4e 
foe, we thee We, n ; ; | 


*Call for entry of variables. 
Answer required as indicated 


FeT=6 


2 eA AIR Tn RANT ate 


FIGURE 2 


SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS) 
(Cont'd) 


ENTER VALUE FOF i Sr rer Se eo © a 
TOL Oe Oe OL 
ENTEF VALUE FOS Lon fon) 
Ove 
ENTER VALUE FOF PANG eR Sm FST RIUGs 
PHSNNO. ASHI, eANSISF. 00... 
ENTER VALUE FOR PILPG PSLL RIALS eR A14> 
THON. Qe LOSSIS,  FONNOOL LD 
ENTEP VALUE FOR POU RSLAe POL Te POISs { 
TSoodd, HQGHA,  TH0G00, Oo. 2 
ENTEP VALUE FOF PSPS RRQ PLS Ze kGS4e 
TELSLONN, e2Q0S000, + O09 0. . 
ENTEP VALUE FOF POS RISTO PAOAeRRABe 
TOL OL OL eo OL 
ENTER VALUE FOF PSQ0ePSSy RSS PSAL 
TOL £40000, 6 A600. 

‘ ENTER VALUE FOP = RASHeRSON SR OOS ROA 


T TOL Oe PHSHTS ON, Sdn, 
ENTER VALUE FDR 9 Raace R34 Sek aS Redes 

i TEAINNO, eRSO sO, ede, | idl sachs 
ENTEP VALUE FOP RAMS RIGQVE KR LROVEBA? Msasi 
THe Oe OL OL ~#)S- 

' ENTER VALUE FDE RIED. PABA. PoHas are 


TOL OL Oe 

ENTEP VALUE FOR PSR SePPSePSUs 
FLIOVAL e 14408. e LOMO. 6 Be 

ENTER VALUE FO® PLO PLL ePLOOePy ys 
Pe ee 

ENTER VALUE FOF FMT POS hoes Pes: 
TIO,9 16.7590. ¢0.. ' 
ENTER VALUE FOF FLaeRel PAS hits 
TPS. eGes de LENO. 

ENTER VALUE FOP RIS RIT es PaeeRI6s 

T Sede de Be S500. 

ENTEP VALUE FOP START Le RTE RTDs 
*, 225.425.9598 85,95. 


ENTER VALUE FOF PSL ROS Pode ROS: 


PL. 2S, e POND 2 OSL | ! 
ENTER VALUE FOR PDS RAT PSR 1+ N 
TS. S39 990, S000, OL. | t 


ENTER VALUE FOR 9 PESePSIePS4e PSS. 
FO. 00. BLOG. OL. 
ENTER VALUE FOP | PSG RTRe ROTOR TEs 
TALS. SOAK LLL 
ENTER VALE FOP Poe RES Pas, 

. TS. HAL OL 
ENTER 4 «RERL oy VALUES FOR Piet SEPARATE by COMMA 
oP es a 
DO YOU WANT FOPMUL A bade OD fy — 
an cWER AOOe B a 


rR 5 . i ct bRepty 


-MSq #39 


*Call for entry of variables. 
Answers required as indicated. 


wet | 

PhrkNG | 

' a | 

MA UTPI | 

(Cont 

| 

ocean, | 

stitiias mee SH | | 
§ — 


WITH & DUPE . $ Jsan3a,00 PS OED ON 1000, 00 EQUIPMENTS 
el A PRODUCTION BUY OF 1006. Ou EQUIPMENTS 


SSS SSS S SSO S SS SF OBO SS SSO SS SSH SS HS SS SSOP SS SOSS SOF SS SSE SOS HOSS SSSSOSSOOD 
COLTS IN «<M OF CONSTANT 1978 ¢ | 
TEI<TR” LIFE CYCLE COST ELEMENT LEVEL. LEVEL uy | 
STRUCTURE 3 © ELEMENT ELEMENT CRT. | 


Lire Clue olf LEVLATES UF THE 
TACTICM. DIGITAL FRCIMILE 
| 


FULL m ! ELOPMENT 
LE} Ful SLE DEVELOPMENT «hOrene | 
L2é 4 Bee FP (wef * 
te2.1% sVE Ter PECIFY ore] | 
' 
eeameinennm niet sastivaseiishe cn eee ores Sl ene OF nen aA SORR RET RSETENS epi Sosa es ensneit Teeth Senne } 
E . ‘ EMENT t Qe 


SSDS SSS SSS SS OSS S SS SSS SS SOB O DSS SH HE SHES SS SOD SSS OSS OS SOSHOS SS SSSSS SSSSOOSED 
COSTS IN <M» OF CLUNSTANT 1978 $ 

TRI=TAC LIFE CYCLE COST ELEMENTS LEVEL LEVEL ur | 

“TELIC THEE : é LEMENT ELEMENT CAT. 1 4 


Eso PRODUCT cHON=RECUE S.1€ | 
13.4 €Ot TOR rears ste } 
Lei} PRIM Mr l0m FoOuUTe a0 
sti.iii WE STEMS VSPECIFY ot. ae | 
t1.%¢é TEN PEQUECT MNG&MNT o.® { 
= ai e | 
€27..227 Teh ENGINERR ING h.42 | 
< PROJECT MMMM 4) 
. . a 
1. OF | 
€ IF OQ. | 
n ‘ | 
é U.S | ~ 
é Phe NEHER S Pre ihied, Oo. S00 | - 
eS THOE TNS ' H 
Meee S Me NT noe 
t!.~%4 “TEE DET tr « 
Pixyeté INITIAL Fork eo » BPE PPT* &. 1+ 
i e* PETE G.21 
2.y GOVERNMENT (N=) 1.98 | 
212.15 COMMON SUPPORT EQUITF [.su 
212.18 INVENTORY MANAGEMENT 0,04 
S20 PEDNUCTION EECUPFEING: 15.81 
22t.1 CONTRACTOR «PECUF: 15.61 
SSicE1 PPI mItccron quite her aie 
o. EE} Tem: «oer ye 1%. 2¢ 
lete “Et: -PFO T oraaneres 9, 3o 
ecivtel TEM EMS INEER TM uel 
S2e. 322 PPG IECT Pirate Pte tay nh, & 
! THES 6 ORE ! “ 
“a FROI tim €f eee 
me Sie tray en tte - - ~ a en wee ween He ne eee wen. \ 
‘ y-T- %8 
' 


FIGURE 2 


SAMPLE PROGRAM OUTPUT (WITH ANNOTATIONS) 
(Cont'd) 


SPO SD OOS OSS SHOS SOSH S SBGSOGHS SOOSOS SS OOHSO SOSH SDS SHSSS SSOP SOSSS OS OPO OOOVOSD | 


COSTS IN <M) OF CONITANT 197% ¢ 
TRI-TAC LIFE CYCLE COST ELEMENTS LEVEL LEVEL ‘SUE 
TTFUCTUPE 3 @ ELEMENT ELEMENT CAT. 


TOO OPERATING © SLIPPORT 17.12 i 
210 OPERATION: &.03 | 
211 ENERGY CONSUMPTION o.8% | 
212 MATERIAL CONSUMPTION Ss. 00 
314 DFERATIONRNL FACILITIES Oo. 86 
320 LOGISTIC DTUPPORT . 11.03 
321 MAINTENANCE e.9 
321.1 PERSONNEL t, 
BE1.011 OF SNITNL MAINT eet 
321.12 INTEMDT MAINT O.1% } 
321.14 DEPOT MAINT CLPU MOD PRPS nen 
3212.2 MAINT FACILITIES o.04 
321.3 SUPPOFPT EQUIP MAINT Lawd 
321.4 CONTRO TOR SERVICES 0.36 
& SUPPLY &.18 
2.1 PERSONNEL 0.02 '-Data 
322.11 OPGNITNL SUPPLY 0. 02 Lines 
322.12 INTRPMDT SUPPLY 0.01 
322.2 SUSTAIN INVEST © rare a 
322.21 REPLNNMNT SUPPLIES 6.45 
B22.212 INT-DEPOT LEVEL 4.68 
See.213 PPP MATERIAL o.8 
322.22 MODIFICATION? Ose i 
322.23 PPLCMNT COMMON SPRPT EQUIF O.98 
322.2 INVNTEY AIMIN 7 
322.31 INVNTEY MNGMNT mio 
322.32 INYNTRY DIST “HOLDING 0.57 
22.33 TECK DATA SUPPORT o.OF 
322.5 TRANIPOR TATION O.e¢ 


3 
~ 


1) fu 
fu fn 


TOTAL OPERATING AND SUPPORT COLTS ire Ue j 


a ae ee a ee re a ae eee a ne a ee es ae Ee ee ee a ee 


a a a ee ce a a ee a 


TOTAL LIFE CYCLE COST: 44.57 


ne an ee a a ee 


TO YOU WANT TO MSKE CHANGED TO ANY OF THE 

ASSUMPTIONS AND-OF VAPIABLET? _Msg 
PMOWER WITH MOND) ECEOTM) AYR LOUMP TIONS ONL‘ ‘ #40 
OF VCVAPIARLES ONLY 


da 


END TTLCCM 12.4 SEC. 


*(No reply, termination 
of program) 


‘ONVERSATIONAL OPERATIONS 


This paragraph describes the procedures to follow to activate or 


the remote terminals. 


Turn the terminal modem ON. On the Hazeltine 2000, set the baud 


rate to 300, transmission mode to Batch, and the parity to 1. Dial one of 
the following telephone numbers: 542-8950 or 542-8960. When the tone comes 
nm, place the telephone receiver into the modem. 


Messages in the following format will appear on the screen/printer: 


FORT MONMOUTH TIME SHARING - 02/08, STATION 20 


ENTER USER CODE, PLEASE (Enter your user code here) * 
AND YOUR PASSWORD 


MMMMMMMM ON THE TTY these five lines will be 
WWWWWWWw overprinted so that when you enter 

REECE ENT your password it will be unreadable 
SSsSSsse to anyone who might get hold of the 
Ndiddiddiad printed output, 


(Enter your password here) * 


ENTER CHARGE CODE AND TERMINAL NUMBER - (enter charge code followed 
by a comma and then the 
terminal number. The 
terminal numbers are 40 for 
the Hazeltine and 48 for 
TTY. )i* 


WED JUL 30 REMOTES ON 0830-1130, 1300-1730 HRS TODAY. 


ARE UNFAMILIAR WITH THE USE OF THE TERMINALS, CONTACT THE SOFTWARE 
iNTEGRATION AND INFORMATION BRACH FOR INSTRUCTIONS. 


*These are responses that you must enter. Follow the 
entry with a (+) left arrow on the TTY or a left arrow 
followed by a SHIFT-XMIT on the Hazeltine. 


eo ree erty neers pee 


~~ 


"BYE", Messages similar to the following will appear: 


f 
¥ VIII TERMINATING CONVERSATION OPERATIONS 
To terminate processing on the remote terminals, enter the word 
j ON FOR 1 MIN, 40.3 SEC 
C&E USE 5 SEC 
EXECUTE 10.0 SHC 
I/O TIME $5 SEC 
OFF AT 3:50 PM 
BYE 


06/03/78 


After the above has been completed, the terminal 
will be disconnected from the computer. 


Remove the phone from the modem and replace the 
receiver. 


Turn the terminal and modem OFF. 


| 
| 
| 
| 
| 
| 
| 
| 


a. Restrictions, None 
b. Starting the Program. Enter the command: 


All responses/entries require the system operation codes 
of left arrow or left arrow followed by SHIFT-XMIT for 
I Hazeltine 2000. 


©. Conversational messages and responses (Refer to Figure 2). 
IN command, the message "RUNNING" will come back, 


er entering te RU? 


. ’ llowed by a request for the name of the users system/equipment. 
T) user is then given the choice to chanae/display the 
issuMptions or continue on with the program. If the assumptions 
r- lisplayed, the user can make changes or verify the assumptions. 


Next, the user is given the option of using the Appendix D, 
‘,litary Personnel and Training Costs, which are contained in the model. If 
this option is taken, the program requests the military service of the per- 
sonnel to be costed. The user is then requested to furnish the data neces- 
sary to run this portion of the model. After the personnel data inputs are 
‘ompleted, the program asks what form the personnel output costs should be 


Next, the program gives the user a choice of full or limited 
data. The program then generates messages asking for the entry of 
required variables. For ease of input, the program accepts the data 
ements in small groups. 


Upon completion of the cost element data entries, the program 
will generate a message requesting an indication of which transportation 
utation formula (refer to Table 9) is to be used. 


Following this entry, the Cost Element Output figures will be 
splayed. The user, without terminating the program, may then make any 
} adjustments to any of the variables/assumptions (or both). The user need 
only enter the proper reply as indicated, 


NOTE: Subsequent to the original cost element output figures, 
only those items that have changed because of the 
adjustments made, will print out. 
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‘i. 


PIGURE 


EXPANDED 


LCC 


P= 3.) 


MODET 


OPERATOR PROCEDURES 


(Cont'd) 


DISPLAY 


OPR FCLTS, EQP LSHLDS, 

NO PRS SFTWR CTR, PERS 
COST $/HR, SFTWR CNTR MNT, 
OTHER OPER'L 


CALC O LM PERS, 
S$/HR, NO LRU/EOP, 
YR, ORG. MTTR HRS, 
HRS, 


OLM PERS 
P.M. HR 
MTBF 


NO LRU 
R, MTSBF 
rae a 


CALC I L M PERS, 
EQP, ILM PERS $,'H 
HRS, INT MTTR HRS 
RPR RATE. 


CALC D L M PERS 
NO. DEPOT PERS, 
DLM PERS. $/HR, 


INSTRUCTIONS S REMARKS 


RUN) PROGRAM 
after 


Press: 


each data is 


To run Organizational Level Maint 
Ssub-routine, 


RUN PROGRAM 


Personnel 


Press: 


enter data, and 
Press: RUN PROGRAM 
after each entry. 


NO LRU/EOP - specifies number of 
LRU's per equipment. 
PM HR/YR, ORG MTTR HRS, MTB. ar 


repeated for each LRU. If data is 


only available on 


that 


equipment, then 


Gata as input in place of LRU. 


To run Intermediate Level 
Personnel sSub-routine, 

RUN PROGRAM 
enter data, 


RUN PROGRAM 


Press: 
and, 


Press: 


after each data is ertered. 
NOTE: 
MTBF, INT MTTR, I M RPR RATE AYE 
Inputs for each individual LRU in 


sequence, oY data 


if LRU 


input 


data is not available. 


To run Depot Level Maintenance 


Personnel sub-routine, 

RUN PROGRAM 

enter equation No. 
then 


RUN PROGRAM 


Press: 


desired, 
Press: 


Input required data, 
RUN PROGRAM 


after 


Press: 


each data entry. 


F-43 


entered, 


Maintenance 


toy equipmes 


The $s 
are outlined in 
his manual is 
syanch Library. 
Software Integr 


SECTION D 


SYSTEM BRROR MESSAGES 


ystem error messages and their corresponding explanations 
the Burroughs B5S5S00 FORTRAN COMPILER REFERENCE MANUAL. 
available in the Software Integration and Information 

However, users should refer all system errors to the 
ation and Information Branch for corrective action. 


SECTION E 


SAMPLE DATA INPUT SHEETS 


The following Sample Data Input Sheets were used for the 


F=I-44 


17. 


Cont'd 


NO LRU 


DISCARD 


DISPLAY 


DISCA 
LRU 


DISCARD LRU 


NO 


DOIScd 


Y tre 
mY 


RPRAELE 


CALC 


NO 


CALC INV HLD, 


EQ 


FSN 
PSN 
PSN 


INV 


RPRBL 


RDED, 
MTBF, 


Cost 


RPRBLE LRU 
LRU COST 


O-5K 

5-49. 
5OK-5 
>500K 


} OR ik. 


MGT 


OK 
OOK 


INV 


‘ 


AD 


FIGURE F-3.1 
EXPANDED LCC 
OPERATOR PROCEDURES 


(Cont 'd) 


MODE! 


INSTRUCTIONS S REMARKS 


JATION 2: 


Calculates Orqanigational Le 


Spares. 
Rd 


Enter data, 
Pre RUN 80) AM 

rafter eac? ata ent? 
NOTE 

LRU MTBF, ISCR < 
repeated for each LRU DISCAR 
Calculates Intermediate /Depot 

) Spares. 
Enter data, 
Press: RUN PROGRAM 
after each data « 
NOTE : 

RPRBLE LRU » RI t R 
are repeated for each LRU \ 
To run Inventory Management 
sub-routine, 

Press: RUN PROGRAM 


re 
’ 
eve | 
Cos 
irabi 


enter the number of new FSN' 
within the displayed doliar range 
Pres RUN PROGRAM 
Repeat the above procedure tor ear 


range as it is displayed. 


To run Inventory Holding YS 
Press: RUN PROGRAM 
enter Bquataio N 


Press: 


EQUATION 1: 

Calculates Inventory Ho 
(Holding Factor) x 
x (Spares & Repair 


t 


Material Co 


(Bquipmer 


Cost Calculat 


Product ton 


(Unit 


Quantity) 
st) x 
ra). 


OK 


TABLE 11 


} ROL NF JOT TON 
DATA. INPUTS FOR FORTRAN LCC MODEL 


SAMPLE OF TABLE 3 SHOWING INPUT VALUES 


jiste, LCCM Data Input 
No. Cost Elem. Data Description Source Value 
RIO4 ERR OS Subsystems (N-R) (c) 82,000. 
304 bake. ee: System Engineering (N-k) (C) 125,000. 
R307 Shire wee Project Management (N-R) (C) 408,159. 
309 2i4...33) Equipment (N-R) (C) Oo. 
| PE aakceae Services (N-=R) (¢) 50,000. 
j mp FL Sa He Facilities (N-R) (Cc) O. 
R31: 221.54 Peculiar Support Equip. (N-R) (C) 106,516. 
R314 OLE Est Tech. Orders & Manuals (N-=R) (Cc) 300,000. 
; RIL5 22 LOL52 Engineering (N=-R) (C) 80,000. 
> ‘ R3 11.153 Management (N=R) (Cc) 50,000. 
R3} Ed. hoe Support (N=-R) (Gy 150,000. 
R3 1 oS Sottware Support (N-R) (Cc) Ox 
R319 ELSES Initial Spares & Rpr Pts (N=R) (C) 2,161,000. 
2320 ie Other (N=R) (Cc) 208,000. 
R323 2.111 Bquipment (N-R) (G) Oz 
R324 2S EL? Services (Nk) , (G) Os 
R325 giZ-iL13 Facilities (N-R) (G) O. 
R } 212.123 PATE (N=R) (G) Os 
R328 212-122 OTSE (N=-R) (G) On 
R329 ML2 E35 Program Management (N-k) (G) Oo. 
R330 E2<E4 Test Site Activation (N-R) (G) QO. 
R33] | 5 Common Support Equip (N-R) (G) 1,400,000, 
R332 212.16 Software Center (N-R) (G) 0:5 
R333 Ez. a GFE (N=R) (G) 0. 
R334 12.18 Inventory Management (N-R) (G) Ox 
C33! 212.19 Other (N-R) (G) Ox 
R339 221.329 Subsystem (R) (CG), USp257, 200% 
R34] 22121 System Enqineering (R) (C) 80,000, 
R342 221.122 Project Management (R) (Cc) 221,000. 
R343 Zeina Other (R) (C) 52,000. 
14° 222011 Quality Control & Insp. (R) (G) 0% . 
seh 23 12 Transportation (R) (G) Oo. 
R348 222.%32 Site Construction (R) (G) 0. 
R349 222.132 Site/Ship/Vehicle Conv (R) (G) oO. 
R350 222.133 System Assembly, Install, 
& Checkout (R) (G) 0. 
R35} 222.14 Tech Orders & Manuals (R) (G) oO. 
R352 222.15 GFE (R) (G) oO. 
R353 222.16 Support Engineering (R) (G) Ox 
REA 192 7 Other (R) (G) oO. 
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Register LCCM 
No. Cost Elem. 


RO77 
RO78 
ROG 
ROSY 
ROO? 
R200 Y/ 
R312 2/ 
R326 
R331 
R343 J 
ROL? 


y These inputs are not required if the Appendix 
personnel and Training Costs (MP AS TC) portion of 
(See Table 11 for inputs to MP s&s TC 


is used. 
model.) 


2) If data is to be input for RO76, ROS6, and ROS, 


TABLE 12 


SAMPLE OF TABLE 4 SHOWING INPUT VALUES 


(Cont'd) 


Data Descr ipt bon 


Equipment Code (#) 

Iteration Number (#4) 

Floor Area Cost ($/yr) 
Maintenance Work Area (ft? yr) 
Maint. of Sottware Center ($/yr) 
RSD Estimate ($) 

Peculiar Support Equipment ($) 
Other N-R Production Costs ($) 
Common Support Equipment (3) 
Other Recurring Products ($) 
Number of New FSN (#) 

Under $5,000 

$5,000 - $49,999 

$50,000 = $500,000 

Over $500,000 


is not required for ROS}. 


2/ These inputs are required only if not previously 


Data 


source 


(Analyst) 
(Analyst) 


{G) 


the 


porti 


am oampyut 


Military 
mode | 


Input 


Value 


2,046. 


Tedder’ 


ROL 
RO l . 
ROL? 
ROG 
ROLG 


ROD? 


ROSO +14 
ROS1 315 
ROS? 317 
RO53% 321.2 
ROSY y2Q1.4 
ROSS $22. 
ROSG 323 


ROTO 


SAMPLI 


rABLE 12 


OPERATIONS AND SUPPORT 
DATA INPUTS FOR FORTRAN LCC MODEL 
OF TABLE 4 SHOWING INPUT VALUES 


Data Description Data 
Source 
Equipment Quantity (4) XG) 
Unit Production Cost Est. ($) (G) 
Duantity Used for UPC Est. (#) (G) 
Learning Curve Slope (%) (G) 
No. Operators/Equipment (#) (C/G) 
Operator Cost ($/hr) (G) 
No. Software Personnel (#) (G) 
Software Personnel Costs ($/hr) (G) 
No. Depot Personnel (#) (C/G) 
Depot Personnel Cost ($/hr) (G) 
Orq. Level Maint. Pers. Cost ($/hr) (G) 
Int. Level Maint. Pers. Cost ($/hr) (G) 
Equipment Weight (lbs) (Cc) 
Ava. Weiqht of LRU (lbs) CC) 
Ava. Weight of Repair Parts (lbs) (Cc) 
Ava. Replacement Ass. (LRU) Cost (S$) (Cc) 
Avg. MTTR (Orq. Level) (hrs) (C) 
Ava. MITR (Int. Level) (hrs) (Cc) 
Avg. MTTR (Depot Level) (hrs) (Cc) 
Avda. MTBF (hrs) (Cc) 
Discard Rate (%) (Cc) 
P2 (% of ALL failed LRU's to be 
repaired /discarded at Int. Level) (%) (C) 
P3 (% of ALL failed LRU's to be 
repaired/discarded at Depot Level) (%) (Cc) 
Avq. Depot Level Repair Rate (%) (Cc) 
Ava. Power Rating (kw) (Cc) 
- Avq. Preventative Maint. (hr/yr) (Cc) 
Avq. Material Consumpation Rate (Cc) 
(units/yr/equip) 
Avq Material Cost ($/unit) (Cc) 
Tech. Data Mamt Costs (S$, page) (G) 
No. Page in Set of Tech Data (pages) (c 
Operational Facilities Cost (§) (G) 
Equipment Leaseholds Cost (S$) (G) 
Other Operating Costs (S$) (G/c) 
Maintenance Facilities ($) (G) 
Contractor Services (S$) (Cc) 
Supply Facilities ($) (G) 


(C/G) 
(C/G) 


Other Logistic Support Costs ($) 
Support Equipment Area (ft*/yr) 


F-T=48 


Input 

Value 
1,000, 
14,408. 
1,000, 

~86 


10,000. 


205 
G80 
900, 


50,000. 


36,100. 
oO. 


‘ ' 
{ 
TABLE 13 
MILITARY PERSONNEL & TRAINING 
DATA INPUTS POR FORTRAN 
; N Ne Al 


ri A (Army), (Na ), M M , 
A} Ai orce) 
‘ 
eve ] PR ‘ P A 
1 (Org L Maint ‘ ‘ ediate 
Level Maint.) 
3. MOS See TTO-ORT=-032-76A-V3-APD | 
‘ ' 
4. Pay Grade a ae a 
5. Number Number of personnel at level in MOS and 
Pay Grade (99 or less) 
Input Values For 
Service N | 
*** LEVEL *#*#, *#*Most**#, ***PAY GRADE***,  ***NUMBER*#*, tee 


OPR | i 


SWP 
ab tat ok Sata ctee cs t 
OLM E7=1411 £3 y 
at ene aro ee ne eemmneneenne ~ | 
ILM E7141) __ ._ 01 i 
H 
‘ . 
' 


